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(57) Abstract 

The present invention relates to compounds having general formula (1), wherein: X represents one or more substituents in- 
dependently selected from hydrogen, lower alkyi, aryl, aryloxy, CN, lower alkoxy, halogen, hydroxy, nitro, trifluoromethyl, alkyl- 
sulphonamido, NHCOR where R is lower alkyl or aryl, NR1R2 where Ri and R2 are independently hydrogen or lower alkyl or 
together form a ringi CO2R where R is lower alkyl, or cycloalkyl, cycloalkenyl or bicycloalkyl either optionally further sub- 
stituted by lower alkyl; Y is CO or CR3R4 where R3 and R4 are independently hydrogen, lower alkyl, lower alkoxy or togeth- 
er form a cyclic acetal; Z is N or CH; stereo and optical isomers and racemates thereof where such isomers exist, as well as 
pharmaceutically acceptable acid addition salts thereof and solvates thereof ; having therapeutic activity, intermediates for 
their preparation^ processes for their preparation, pharmaceutical formulations containing said compounds and medicinal 
use of said compounds and similar known compounds. 



WEST 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used lo identity States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Atutru 


FR 


Knmirc 


MR 


Maurilania 


AU 


Ausiralta 


CA 


Gabon 


MW 


Malawi 


BB 


Barbados 


GB 


Untied Kingdom 


NL 


NclhcrlunJ^ 


Be 




CN 


Guinea 


NO 


Norway 


BF 


Burkina. Fo^^o 


CR 


Gruccc 


NZ 


New 2U;alaniJ 


BC 


Bulgaria 


HU 


Hungary 


PL 


Poland 


SJ 


Bun in 


IE 


Ireland 


PT 


Porlu^J 


BR 


Bra/H 


IT 


Italy 


RO 


Romania 


CA 


Canada 


JP 


Japan 


RU 


Ku»tan Federation 


CP 


C'cniral Arriuatv Republic 


k'P 


Democratic Pcopfc Republic 


SD 


Sudan 


CC 


t'oti^ 




of Kunsi 


SE 


Sweden 


CH 


SwiuurlantI 


ICR 


Republic of Korea 


SK 


Sluvatc Republic 


CI 


C*6rt: tl'Ivoiru 


KZ 




SN 


Senegal 


CM 


C'amcrotiit 


U 


Licchutnstciii 


SU 


Soviet Union 


CS 


CVccho!>IovaLia 


LK 


Sri L^nka 


TD 


Chad 


cz 


Cf txh Rupublk 


I.U 


(mcmbouq; 


TC 


Togo 




Gcrnuny 


MC 




UA 


Ukraine 


OK 


Dunmark 


MC 


MitdngOM^ir 


US 


United Siali;^ uf AMcrica 


ES 


Spain 


ML 


Man 


VN 


Viei Mam 


Ft 




MN 


Mongolia 







WEST 



wo 93/12085 



PCr/SE92/00873 



Isatin derivatives, processes for the preparation thereof 
and pharmaceutical composition comprising the same. 

rrhe present invention relates to novel compounds having 
therapeutic activity. Intermediates for their 
5 preparation, processes for their preparation, 

pharmaceutical formulations containing said compounds 
and medicinal use of said compounds and similar known 
compounds • 

10 

Backgroiind of the Invention 

A major characteristic of Alzheimer's Disease (Senile 
Dementia, SDAT) Is a marked central cholinergic 

15 dysfunction* This cholinergic deficit has been 

reported to correlate with cognitive impairment (P.T. 
Francis et al. New Engl. J. Med., 1985, 313 , 7). 
Various attempts to Increase central cholinergic 
activity and thereby reverse the cognitive deficits 

20 have, to date, met with only limited success. 

There is some evidence that use of the alkaloid 
physostigmine can, in some cases, be marginally 
beneficial, but the use of this compound in the clinic 

25 la conqpromised by a low therapeutic ratio, a short 

half -life and poor bioavailability. The chollnesterase 
inhibitor, 9-amlno-l,2, 3,4-tetrahydroacrldine (THA) has 
been reported to be of therapeutic value in the 
treatment of a small group of patients with SDAT (W.K. 

30 Summers et al. New Engl. J. Med., 1986, 315 , 1241). 

Further clinical trials of THA have produced some 
encouraging results but have been hampered by the 
association of this drug with certain toxic side 
effects . 

35 

Other compounds structurally related to either 
physostlgmlne or THA have been reported and are the 
subject of ongoing investigations. 
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There remains an urgent need for a safe and clinically 
effective drug for the syn^tomatic treatment of 
Alzheimer's Disease and related conditions. 

5 A compound structurally similar to the compounds of the 
present invention, namely 1- [l-CA-benzyl-piperazinyD- 
methylJisatin/ is disclosed in Chemical Abstracts 
98{3):16650w referring to Boll Chim. Farm., 1982, 121 
(5)/ PP- 221-9. Said compound is said to have 
10 pharmacological activity. 

Japanese Patent Application Ho. 138443/86 (Publication 
NO* KOKAI JP e2-294654A2) discloses 1- [2- {4rbenzyl- 
piperazinyl ) ethyl] isatin as an intermediate for the 
15 synthesis of isatin derivatives which are useful as an 
agent for treating gastric or duodenal ulcer of mamxaals 
including human beings. Said single compound is deleted 
from the scope of the present invention by a disclosure 
in claim 1. 

20 

Furthermore, European Patent Application EP 0 010 398 
relates to isatin derivatives useful for treating 
allergic syirs>toms. Among all specific compounds 
disclosed therein is only one falling within the 
25 general formula I of the compounds of the present 
invention, namely l-[3-{4-C4-chlorobenzyl)-l- 
piperazinyl}propyll -isatin. Said single compound is 
deleted from the scope of the present invention by a 
disclosure in claim 1 as well. 

30 

The present invention 

A primary objective of the present invention is to 
35 provide structurally novel conqpounds which by virtue of 
their pharmacological profile enhance cholinergic 
function and are of value in the treatment of the 
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cognitive dysfunctions which may be associated with 
ageing or with conditions such as Alzheimer's Disease, 
Senile and related Dementias, Parkinson's Disease, 
Down's Syndrome and Huntington's Chorea, and in the 
5 treatment of conditions such as glaucoma or myasthenia 
gravis. This utility is manifested, for example, by the 
ability of these compounds to inhibit the enzyme 
acetylcholinesterase. Further, the confounds of this 
invention are, in general, highly potent and selective, 
10 have an improved duration of action and are, in 

general, less toxic than hitherto known compounds. 

The present invention relates to a confound having the 
general formula (1) 

15 



X 




(I) 

wherein: 
25 n is 1, 2 or 3; 

p is 1 or 2; 
q is 1 or 2; 

30 

X represents one or more substituents independently 
selected from hydrogen, lower alfcyl, aryl, aryloxy, ON, 
lower alkoxy, halogen, hydroxy, nitro, trif luoromethyl, 
all^lsulphonamido, 
35 NHCOR where R is lower alkyl or aryl, 

^1 ^2 independently hydrogen or 
lower alkyl or together form a ring. 
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CO2R where R is lower allqrl, 

or cycloalkyl, cycloalkenyl or bicycloalkyl either 
optionally further substituted by lower alkyl; 

5 Y is CO or CR3R4 where R3 and R^ are independently 

hydrogen, lower alkyl lower alkoxy or together form a 
cyclic acetal; 

Z is N or CH; 
10 w 



and 




represents an optionally substituted 



phenyl or cyclohexyl group; wherein 

15 

w represents one or more substituents independently 
selected from hydrogen, lower alkyl, lower alkoxy or 
halogen; 

20 stereo and optical isomers and racemates thereof where 

such isomers exist, as well as pharmaceutically 
acceptable acid addition salts thereof and solvates 
thereof; 

25 with the provisos that the compound wherein n=l, p=l. 



W 



<I=1, X=Hr Y=C0, Z=^1T and 




= unsubstituted 



30 phenyl and the compound wherein n=2, p=l, q=l/ XaH, 

W 

y=C0, Z=N and ^ 1^ = 4-chlorophenyl are excluded. 

35 Preferred embodiments of this invention relate to 
compounds having the general formula (2) 
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wherein p, X, W and Z are as previously defined above; 
10 or to compounds having the general formula (3) 



15 




wherein p, X, w and Z are as previously defined above. 

20 Throughout the specification and the appended claims, a 

given chemical formula or name shall encompass all 
stereo and optical isomers and racemates thereof where 
such isomers exist, as well as pharmaceutically 
acceptable acid addition salts thereof and solvates 

25 thereof such as for instance hydrates. 

The following definitions shall apply throughout the 
specification and the appended claims. 

30 Unless otherwise stated or indicated, the term "lower 
alkyl" denotes a straight or branched alkyl group 
having from 1 to 6 carbon atoms. Ex€uxiples of said 
lower alkyl include methyl, ethyl, n-propyl, iso- 
propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and 

35 straight- and branched-chain pentyl and hexyl. 

Unless otherwise stated or indicated/ the term 
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plperazlayll ethyl] -5-methyl-lH-indple-2,3-dione, 

- S-Cyclohea^l-l" [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -lH-indole-2, 3-dione, 

- 5-PluorC"l- r2- [4- (phenylmethyl) -1- 

5 plperazinyl] ethyl] -lH-lndole-2, 3-dloae/ 

- 1, 3-Dihydro-5-f luoro-1- [2- [4 -(phenylmethyl) -1- 
plperazlnyl] ethyl] -2H-indol-2-one, 

- 1, 3-DihydrO"5-ph6nyl-l- [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -2H"indol-2-one, 

10 - 1 r 3 -Dihydro-1 - [2 - [4 - (phenylmethyl ) - 1 - 

piperazinyl] ethyl] -5- (1-piperidinyl) -2H"indol-2- 
one, 

- 5-Cyclohe3^1-l, 3-dihydro-l- [2- CI- (phenylmethyl) -4- 
piperidinyl] ethyl] -2H-indol-2-one 

15 and pharmaceutically acceptahle acid addition salts or 
solvatea thereof. 



fThe present invention also relates to processes fox 
preparing the compound having formula (1) . Said 
20 confound may be prepared by 

(a) reacting a compound of the general formula (4) or 
an acid addition salt thereof 



25 



35 



Hal — CH^—lCHJn— 2^^^^ ( ' 



(4) 



30 wherein Z, W, n, p and q are as defined above and Hal 
is halogen^ 

with a compound of the general formula (5) 




H (S) 
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15 



20 



35 



9 

wherein X and Y are as defined above, 
or, in the case where ZbN, by 

(b) treating a confound of the general formula (5) 



I 

H (5) 

wherein X and Y are as defined above, 

with a 1, (n+1) -dihaloalkane to obtain a compoiind of the 
general formula (6) 



Hal 

(6) 



wherein X, Y and n are as defined above and Hal is 
halogen, 

25 and reacting the compound of the general formula (6) 
with a compound of the general formula (7) 



30 H— N k-ICHJ, 




(7) 



wherein W, p and q are as defined above. 



^e process (a) can be achieved, for exan^le, by 
reacting together a conipound of structure (4) or an 
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should be conducted at a suitable tenKperature, normally 
between O^C and lOO^C, optionally in an inert 
atmosphere. The required product (1) may then be 
isolated and purified and characterised using standard 
5 techniques . 

Compounds of structure (4) wherein Hal represents a 
halogen substituent, preferably either chloro or bromo, 
are, depending on the nature of the substituent w, 
5 either known cong^ounds or confounds which can be 

prepared using ]cnown methods. The application of such 
methods to the synthesis of coiiipouzids of structure (4) 
will be readily understood by those skilled in the art. 

10 Compounds of structure (5) wherein Y is CO are known as 
isatlns (systematic name lH-lndole-2,3-dlones) • The 
isatins of structure (5) are, depending on the nature 
of the substituent (s) X, either compounds which have 
been previously described in the literature, or 

15 compounds which can be prepared by the straightforward 

application of known methods. The Sandmeyer procedure 
(Organic Syntheses, Coll. Vol. I., p 327), in which an 
aniline, chloral hydrate and hydroxy lamine are reacted 
together to give an intermediate isonitrosoacetanilide 

20 which is then cyclised to the isatin on treatment with 
strong acid, is a particularly useful method. 

Compounds of structure (5) in which Y is CH2 are known 
as oxindoles (systematic name 1, 3-dihydro-2H-indol-2- 
25 ones)^ The oxindoles of structure (5) are, depending 
on the nature of the substituent (s) X, either 3cnown 
cosrpounds or compounds which can be prepared using 
known methods. The Gassman reaction (P.O. Gassman et 
al, J.Amer.Chem.Soc, 1974, 96, 5508 and 5512) 
30 constitutes a well-known and general synthesis of 
oxindoles . 
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Conqpounds of structure (5) wherein Y represents an 
acetal or cyclic acetal can be prepared from compounds 
of structure (5) wherein Y is CO by the straightforrord 
application of known methods in a Tnanner that will be 
readily understood by those skilled in the art . 

ThuSr the present invention also refers to some new 
intermediates of formulas (4) and C5), respect ivelyr 
namely r 

Hal — CHa— [CHJ„ — Z^^k-tCHj)^— ^-^ I 'J 

15 (4) 

wherein Z and Hal are as defined above, n=ps:q[=l and 

W 



10 



30 




20 W=Me, OMe or F or acyclohexyl, with 

the proviso that the compound where Z=N and 
W 

=2-siethylphenyl is excluded, 

25 




and 




H 



(5) 



35 wherein 

X is cycloalkyl, cycloalkenyl or bicycloalkylr either 
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optionally further stibstltutecl by lower alhyl or 
X is N ^^^2^n where ns 4 to 7 

5 

/°-^ 

and Y is CH2 or CO or C (CHj),^ where ia= 2 to 4, 
10 O ^ 

with the proviso that the compound where X=5-cyclohexyl 
and Y=CO is excluded. 

15 in certain circumstances it is advantageous to prepare 

oxlndoles from the corresponding isatins* This 
transformation may be achieved using such known methods 
as: 

20 a) catalytic hydrogenation/hydrogenolysis; 

b) formation of the corresponding 3-hydrazone followed 
by reductive elimination under basic conditions (Wolff- 
Kischner procedure); 

25 or 

c) formation of the corresponding 3-dithioacetal 
followed by reduction using Kaney nickel or nickel 
boride, 

30 Method (c) represents a preferred process for the 

conversion of certain isatins {1;Y=C0) or (5;Y=aC0) into 
the corresponding oxindoles (1;Y=CH2) (5;Y=CH2) 
respectively, 

35 The present invention also relates to pharmaceutical 

formulations containing a compooxnd according to claim 1 
as active ingredient and a pharmaceutically acceptable 
carrier . 

40 Another object of the present invention is a coxopound 
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15 



14 

according to claim 1 for use in therapy. 

Still another object of the present invention is the 
use of a' coiiii>ound having the general fomnila (1) 



I — [CHJ- 



wherein: 



n is 1, 2 or 3; 



p is 1 or 2; 



(I) 



20 



25 



30 



35 



(Z is 1 or 2; 

X represents one or more sixbstituents independently 
selected from hydrogen, lower alkyl, aryl, aryloxy, CN, 
lower alkoxy, halogen, hydroxy, nitro, trif luoromethyl, 
al3cylsulphonamido , 

NHCOR where R is lower alkyl or aryl, 

NR^R2 where Rj^ and R2 independently hydrogen or 

lower alkyl or together form a ring, 

CO2R where R is lower alkyl, 

or cycloalkylr cycloalkenyl or bicycloalkyl either 
optionally further substituted by lower alkyl; 

Y is CO or CR3R4 where R3 and R^ are independently 
hydrogen, lower all^l, lower alkoxy or together form a 
cyclic acetal/ 
Z is IT or CH; 

W 

^r>^ /rT\ represents an optionally substituted 
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phenyl or cyclobexyl group; wherein 

w represents one or more substituents independently 
selected from hydrogen, lower alkyl, lower alkoxy or 
halogen; 

stereo and optical isomers and racemates thereof where 
such isomers exist, as well as pharmaceutically 
acceptable acid addition salts thereof and solvates 
thereof, for the manufacture of a medicament for the 
treatment of conditions such as glaucoma and n^asthenla 
gravis and, more particularly, for the prevention or 
treatment of cognitive dysfunctions which may be 
associated with ageing or with conditions such as 
Alzheimer's Disease, Senile and related Dementias, 
Parkinson's Disease, Down's Syndrome and Huntington's 
Chorea . 

Moreover, the present invention relates to a method for 
the treatment of cholinergic dysfunction whereby a 
pharmacologically effective amount of a compound 
according to claim 1 is administered to a host in need 
of said treatments 

Pharmacology 

a!he compounds of general formula (1) of the present 
invention are useful in the treatment of various 
cognitive dysfunctions, such as those occurring in 
Alzheimer's disease. This utility is mauaifested by the 
ability of these compounds to inhibit the enzyme 
acetylcholinesterase. 



WEST 



wo 93/12085 



PCr/SE92/00873 



16 

Aeefcvlchollnesterase Inlxiblt lon A0say 
Tlie ability of conqpounds la general to Inhibit the 
acetylcholineBterase activity of rat brain homogenate 
was detenained using the spectrophotometric method of 
5 Ellman et al, Biochea. Pharmacol., 1961, 7, 88. Results 
are expressed as IC^q nanomolar Ci.e* the nanomolar 
concentration of test compound reguired to Inhibit 
enzyme activity by 50%) . 

10 Further the compounds of this invention potentiate 
cholinergic function in the brain such that when 
administered to rodents these compounds induce marked 
cholinergic effects such as tremor. These utilities 
are further demonstrated by the ability of these 

15 coBtpounds to restore cholinergically deficient memory 
in a delayed non-matched to sample task. 

Delayed Non-Matched to S ample Assay 

Rats were trained on a delayed non-matched to sample 

20 task similar to that described by Murray et al, 

Psychopharmacology, 1991, 105, 134-136. Scopolamine, 
an anticholinergic that is known to cause memory 
impairment r induces an impairment in performance of 
this task. This impairment is reversed by compounds of 

25 the type described in the present invention. 



Pharmaceutical formulations 

The administration in the novel method of treatment of 
this invention may conveniently be oral, rectal, or 
parenteral at a dosage level of, for exan^le, about 
0.0001 to 10 mg/kg, preferably about 0.001 to 1.0 mg/kg 
and especially about 0.01 to 0.2 mg/kg and may be 
administered on a regimen of 1 to 4 doses or treatments 
per day. The dose will depend on the route of 
administration, a preferred route being by oral 
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administration. It will be cippreciated that the 
severity of the disease/ the age of the patient and 
other factors normally considered by the attending 
physician will influence the individual regimen and 
5 dosage most appropriate for a particular patient* 

The pharmaceutical formulations comprising the coittpound 
of this invention may conveniently be tablets, pills, 
capsules / syrups, powders or granules for oral 
10 administration; sterile parenteral solutions or 
suspensions for parenteral administration; or as 
suppositories for rectal administration. 

To produce pharmaceutical formulations containing a 

15 compound according to the present invention in the form 
of dosage units for oral application the active 
substance may be admixed with an adJuvant/a carrier 
e.g. lactose, saccharose, sorbitol, mannitol, starches 
such as potato starch, com starch or amylopectin, 

20 cellulose derivatives, a binder such as gelatine or 

polyvinylpyrrolidone, and a lubricant such as magnesium 
stearate, calcium stearate, polyethylene glycol, waxes, 
paraffin, and the like, and then compressed into 
tablets, xf coated tablets are required, the cores, 

25 prepared as described above, may be coated with a 

concentrated sugar solution which xaay contain e.g. gum 
arable, gelatine, talciim, titanium dioxide, and the 
like« Alternatively, the tablet can be coated with a 
polymer known to the man skilled in the art, dissolved 

30 in a readily volatile organic solvent or mixture of 
organic solvents* Dyestuffs may be added to these 
coatings in order to readily distinguish between 
tablets containing different active substances or 
different amoxmts of the active compounds « 

35 

For the preparation of soft gelatine capsules, the 
active substance may be admixed with e.g* a vegetable 
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oil or polyethylene glycol* Hard srelatlne capsules nay 
contalzi granules of the active substance using either 
the above-mentioned exciplents for tablets e.g. 
lactose^ saccharose^ sorbitol/ mannitol, starches (e«g* 
potato starch/ com starch or amylopectln) , cellulose 
derivatives or gelatine* Also liq[uids or semisolids of 
the drug can be filled into hard gelatine capsules* 

Dosage trnits for rectal application can be solutions or 
suspensions or can be prepared in the form of supposi- 
tories comprising the active substance in admixture 
with a neutral fatty baser or gelatine rectal capsules 
comprising the active substance in admixture with 
vegetable oil or paraffin oil. 

Li<zuld preparations for oral application may be in the 
form of syrups or suspensions, for example solutions 
containing from about 0.02% to about 20% by weight of 
the active substance herein described, the balance 
being sugeur and mixture of ethanol, water / glycerol and 
propylene glycol- Optionally such liq:uid preparations 
may contain colouring agents, flavouring agents, 
saccharine and carboxymethylcellulose as a thickening 
agent or other exciplents known to the man in the art. 

Solutions for parenteral applications by injection can 
be prepared in an aqueous solution of a water-soluble 
pharmaceutically acceptable salt of the active 
substance, preferably in a concentration of from about 
0.5% to about 10% by weight. These solutions may also 
contain stabilizing agents and/or buffering agents and 
may conveniently be provided in various dosage unit 
ampoules • 
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EXAUPIiB 1 

5 - ( l"Methylethyl) -lH-lndole-2. 3-dlone 
4- (1-Methylethyl) -aniline (6.75 g) was dissolved in 
water (30 ml) containing concentrated kydrochloric acid 
5 (4.4 ml). Hydroxylamine hydrochloride (16.9 g) in 

water (48 ml) and sodium sulphate decahydrate (100 g) 
in water (120 ml) mtbtb added, followed by chloral 
hydrate (16.5 g) in ethanol (180 ml). The reaction 
mixture was heated under reflux for 3 hours, then 

10 poured into water. The solid isonitroso-acetanilide 
intermediate was collected by filtration, washed and 
dried. This material was cooled in an ice-salt bath 
ajid concentrated sulphuric acid (48 ml) was added 
dropwise with stirring. After addition was complete 

15 the mixture was warmed to BO^C for 20 minutes and then 
poured onto crushed ice. The resulting red solid was 
collected by filtration, washed, dried and then 
recrystallised from toluene - light petroleim to give 
the title compound, m.p. 127-129^0. 

20 ^/z 207 (M + NH^*) and 190 (M + H+) . 

Nmr (CDCI3) 1.16 (6H, d), 2.95 (IH, septuplet), 6.9 
(IH, d), 7.45 (IH, dd), 7.5 (IH, d) and 9-0 (IH, br s) . 

EXAMPLE 2 

25 5-Tetradecyl-lH-indole-2 > 3-dione 

Following the method of Example 1 and starting from 4- 
tetradecylaniline, the title cosopound was obtained. 
M-p. 87-89*^0. 

^/z .361 (M + NH4+) and 344 (M + H+) - 

30 

KXAMFTtK 3 

5 -Cyc lohexy 1 -1,3 -dihydro "2H- Indo 1 -2 - one 
5-Cyclohexyl-lH-indole-2,3-dione (3.4 g) in methanol 
(100 ml) was treated with 1,2-ethanedithiol (1.5 g) and 
35 boron trif luoride diethyletherate (2 ml) . The mixture 
was stirred at room temperature overnight and then 
evaporated to dryness under reduced pressure. The 
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residue was purified by flash chromatpgraptay to yield 
tlie corresponding dlthloacetal . This xoaterial In 
ethanol (100 ml) was treated with Raney nickel (50% 
slurry in water , 40 g) and the mixture was heated under 
5 reflux overnight. The mixture was filtered through 

Celite and the residues washed thoroughly with ethanol* 
The combined filtrates were evaporated to give the 
title confound as a white solid (2,9 g, 88%) , m*p. 153- 
155^0* 

10 Nmr (dg-DMSO) l-2-l*5 {5H, m) , l*7-2.0 (5H, m) , 2,5 

(IH, m), 3.5 (2H, s), 6.8 (IH, d) ^ 7.08 (IH, dd) and 
7.15 (iHr d) ppm. 

EZAHPIjE 4 

15 5 -Ethyl'l r 3 -dihvdro "2H- indol-2 -one 

The title compound was prepared from 5-ethyl-lH-indole- 

2,3-dione following the method of Bxample 3. 

M.p- 136-137*=*C. 

Mmr (CDCI3) 1.25 (3H, t), 2.6 (2H, q) , 3.55 (2H, a), 
20 6.85 (IH, d)r 7,05 (IH, dd) , 7.1 (IH, d) and 8.9 (IH, 

br s) ppm . 

BXAHPZiB 5 

l-(2-Chloro&thyl) -4- [ ( 2 -methoxyphenyl) methyl Ipiperazine 
25 2-Methoxybenzyl chloride (16 g) and l-(2-hydroxy* 

ethyl) piperazine (13 g) in ethanol (50 ml) were heated 
under reflux for 4 hours. The solvent was removed 
under vacuTim and the resulting oil was passed through 
a pad of silica gel eluting with 10% methanol -ammonia 
30 in dichlorometheine to give l-(2-hydroxyethyl) -4- 1 (2- 

methoxyphenyl) methyl I piperazine as a colourless oil 
(80%), nmr {CDCI3) 157.4, 130.3, 127.8, 125.2, 
119.8, 110.0, 59.5, 57.6, 55.2, 54.8, 52.7 and 52.4 
ppm. This material (15 g) was treated at O^C with 
35 thionyl chloride (15 ml) . Olie mixture was then heated 
at reflux for 2 hours. Toluene was added and the 
mixture was evaporated under reduced pressure. The 
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resulting solid was collected and washsd thoroughly to 
give the dihydrochloride of the title coinpound as a 
white solid, m.p. 276-279*'C (dec). 

Found: C, 48.1; H, 6.8; M, 8.0. Ci^HaiClN^O. 2HC1. 
O.5H2O re<iuires C, 47.95; H, 6.9; N, 8.0%. 

This solid was suspended in dichloromethane and 
extracted twice with IN sodium hydroxide solution. The 
organic phase was then washed with water, dried, and 
evaporated to give 1- (2-chloroethyl) -4- [ (2- 
methoxyphenyDoethyllpiperazine as an oil. 

Nmr (CDCI3) 157.6, 130.3, 127.9, 125.5, 120.0, 
110.2, 59.6, 55.6, 55.1, 52.9, 52.6 and 40.7 ppm. 

The following confounds of Examples 6 to 12 were 
prepared in an analogous manner to that of Example 5 
starting from l-(2-hydroxyethyl)piperaaine and the 
appropriate chloride. 

EXAMPLE 6 

1- (2-Chloroethvl) -4- T O-met h oxvphenvl^methvllpjperazina 
"c Nmr (caJClj) 159.4, 139.5, 128.9, 121.2, 114.3, 
112.2, 62.6, 59.6, 54.9, 52.9, 52.7 and 40.7 ppm. 
Dihvdroehloridft . m.p. 282-289*>C (dec). 
Pound: C, 48.1; H, 6.65; M, 7.9- Ci^HjiClNjO. 2HC1. 
O.SHjO requires C, 47.95; H, 6.9; N, 8.0%. 

EZaHPLE 7 

1- (2-Chloroethyl ) -4- [ (3-methvlp henvl)methvlli)lDerai.in.:. 
"C Hlnr (dg-DMSO) 137.9, 137.0, 129.3, 128.0, 127.4, 
125.7, 61.9, 59.1, 52.4, 52.4, 41.3 and 20.8 ppm. 
Dihydrochloride - Found: C, 50.6; H, 7.1; N, 8.3. 

*^14^2lC^2- 2HC1. O.SHjO requires C, 50.2; H, 7.2; N, 
8.4%. 
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EXAMPLE 8 

l-f2-Chloroethyl) -4- [ f 4 -fluorophenvl) methyl] piper azlne 
^^C Ntor (dg-DMSO) 162.9 and 159.34 (d, J 241 Hz), 
5 134.20 and 134.15 (d, J 3.4 Hz), 130.46 and 130.34 (d, 

J 8.1 Hz), 114.81 and 114.50 (d, J 21 Hz), 61.0, 59.0, 
52.4, 52.3 and 41.3 ppm. 
Pi hydrochloride , m.p. 253-256^C (dec). 
Found: 47.4; H, 5.9; N, 8.5; F, 5.8. C23K23CIFN2. 
10 2HC1 reanires C, 47.4; H, 6.1; N, 8.5; F, 5.8%. 



EXAUPLB 9 

1- (2 -Chloroethyl ) -4 (cyclohexylmethyl ) plperazine 

Ntor (d^-DMSO) 64.7, 59.1, 53.0, 52.5, 41.4, 34.3, 
15 31.1, 26.3 and 25.4 ppm. 



1- (2 -Chloroethyl) -4- {2-phenylethyl) plperazine 
"c Ntar (CDCI3) 140.1, 128.5, 128.2., 125.9, 60.3, 
20 59.6, 53.0, 52.8, 40.7 and 33.4 ppm. 



KXAWPItB 11 

1- (2 -Chloroethyl) "4- [ (3-flttorophenyl) methyl] plperazine 
Itor (CDCI3) 2.3-2.6 {8H, m) , 2.7 (2H, t) , 3.5 (2H, 
25 fl), 3.55 (2H, t), 6.9 {IH, m) , 7.1 (2H, m) and 7.2-7.3 
(IH, m) ppm. 



EXAMPLE 12 

1- f 2 -Chloroethyl) -4- [ (2-flttorophenyl>methyl] plperazine 
30 -^^C Nmr (CDCI3) 162.3 and 158.7 (d), 130.6 (d), 128.8 

(d), 123.9 (d), 123.0 (d) , 114.5 and 114.2 (d), 64.0, 
54.2, 52.3, 51.8 and 40.2 ppm. 

Dihydrochloride - Found: C, 46.1; H, 6.2; N, 8.0. 
^13^18^^™2' 2HC1. O.5H2O requires C, 46.1; H, 6.25; N, 
35 8.3%. 
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PY&MPT.H 13 

5-Methyl-l- 12- [4- (phenvlmethyl) -1-piperazlnyl] ethyll - 
lH-lndole-2 r 3*dlQne Dlhydrochlorlde 

5-Methyl-lH-liidole-2,3-dione (12.85 g) in dry DMP (50 
5 nil) at 0 to 5*^C was treated with aoditm hydride (80% 
dispersion in mineral oil, 2.53 g) • The mixture was 
allowed to warm to room temperature and after a further 
10 minutes l-(2-chloroethyl) -4-(phenylmethyl)piperazine 
(20 g) in dry DMF (70 ml) was added. The mixture was 

10 heated at 70^C for 3 hours and then evaporated tinder 
reduced pressure. The residue was subjected to flash 
chromatography on silica gel to afford the title 
compound (17.75 g) . Treatment with ethanolic HCl then 
gave 5-methyl-l- [2- [4- (phenylmethyl) -1- 

15 plperazlnyllethyl] -lH-indole-2, 3-dlone dihydrochloride 
(16.8 g), m.p. 270-275^C (dec). 

Mknr (dg-DMSO) 2.4 (3H,s), 3.3-3.9 (lOH, m) , 4.2 (2H, 
br s), 4.45 (2H, br s), 7.3 (IH, d), 7.4S-7.6 (5H, m) 
and 7.75 (2H, m) ppm. 

20 

EXAHPXiB 14 

5 -Cyc lohexy 1 - l- [2-r4 - (phenylmethyl ) - 1 - 
piperazinyl] ethyll -lH-indole-2,3-dione 

5-Cyclohexyl-lH-indole-2,3-dione (3.45 g) in dry DMF at 
25 O^C was treated with sodiojm hydride (80% dispersion in 
mineral oil, 550 mg) • The mixture was allowed to warm 
to room temperature and l~(2*-chloroethyl)-4- 
(phenylmethyl) piperazine (3.9 g) in dry DMF (25 ml) 
was added. The reaction mixture was then heated in an 
30 oil bath at 70^C for 2 hours. The mixture was 

evaporated under reduced pressure and the residue 
passed through a pad of silica gel to yield the title 
compound as a red oil (4.2 g, 65%). 
^^C Nmr (CDCI3) 183.8, 158.3, 148.9, 143.7, 137.9, 
35 136.8, 129.0, 128.1, 126.9, 123.4, 117.6, 110.0, 62.8, 

54.6, 53.1, 52.8, 43.6, 37.7, 34.2, 26.5 and 25.7 ppm. 
This oil (4 g) in ethanol (50 ml) was treated with 
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ethanolic HCl to give 5-cyclohexyl-l- [2- [4- 
(phenylmethyl) -1-piperazinyl] ethyl] -lH-iiidole-2 , 3-dione 
dlhydrochlorlde ae an orange Bolld, m.p. 251-254^C 
(dec.) 

Th& compounds of Examples 15 to 21 were prepared in an 
analogous manner to Examples 13 and 14, starting from 
1- (2-cliloroethyl ) -4 - (phenylmethyl ) piperazlne and the 
appropriately substituted lH-indole-2, 3-dione. 

EXAMPLE 15 

5-Butyl-l- r2- r4" (phenylmethyl) -1-^piperazinyll ethyl] -IH- 
indole-2 , 3-dione 

Nmr (CDCl^) 0.85 (3H, t)^ 1.25 (2H, m) , 1.5 {2H, m) , 
2.4-2.9 (12H, m), 3.65 (2Hr s), 3.75 (2H, t), 6.8 (IH, 
d) and 7.2-7.4 (7H, m) ppm. 
Dihydrochloride , m.p. 217-220^C (dec). 
Pound: C, 60.7; H, 7.0; N,.8.7. C25H33^N302. 2HC1. 
requires C, 60.5; 7.1; 8.5%. 

EXAUPLE 16 

5-(l-Methylethyl> -1- [2- [4 -(phenylmethyl) -1- 

piperazinyl J ethvl ] - IH-indole -2 3 -dione 

°^/2 391 (M"*"), 189 and 91. 

Dihydrochloride , m.p. 233-234**C (dec). 

Foundr 58.7; H,. 6.7; H, 8.6. C24H29N3O2. 2HC1 . 

I.5H2O req[uires 0, 58.7; N, 7.0; N, 8.55%. 

CT&iyry> T.Tg 17 

5-Hexyl-l- [2- [4- (phenylmethyl) -1-piperazinyl] ethyl] -IH- 

indole-2 r 3 -dione 

^/z 433 (M"*-), 189, 91. 

Dihydrochloride r m.p. 223-225^C (dec). 

% Nmr (dg-DMSO) 0.9 (3H, t) , 1.35 (6H, br s), 1.6 (2H, 
m), 2.6 {2Hr t), 3-4-3.9 (lOH, m) , 4.15 (2H, br s), 
4*45 (2H, hTB)r 7.25 (IH, d) , 7.45 (IH, d), 7.5-7.6 
(4H, m) and 7.7 (2R, m) ppm. 
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EXAHPUS 18 

5-Ethvl-l- [2- [4- (phenylmethyl) ■l-piperazinvllethyll -IH- 
indole-2, 3-dione 
5 "^/z 377 (M+), 189, 91. 

Dihydrochloride , m*p. 243-245*^0 (dec.)* 

Found: C,60.9/ H, 6,1; N, 9.2. C23H27N3O2. 2HC1 

requires C, 61.3; H, 6.5; N, 9.3%* 



10 EXAMPLE 19 

1" 12- [4- (Phenylmethyl) -l-pjperazinyl] ethyll -5-* 
tetradecyl-'lH-lndole-2 , 3 -"dlone 
M.p. 67-68^C. 
"/z 545 189, 91. 

15 Pound: C, 75.5; H, 9.65; N, 7.55. C35H5^N302. O.5H2O 

recjuires C, 75.8; 9.45; N, 7.6%. 



BXAUPIiE 20 

5- (1-Methylpropyl) -1- [2- [4- (phenylmethyl) -1- 
20 plperazlnyl] ethyll -lH-lndole-2, 3 -dlone Dihydrochloride 

M.p. 235-236^0 (dec). 

Nmr (dg-DMSO) 0.75 (3H, t), 1.15 (3H, d) , 1.5 (2H, 

m), 2.6 (IH, m), 3.3-3.9 (lOH, m) , 4.1 {2H, br s), 4.4 

(2H, br fl), 7.25 (IH, d) , 7.35-7.6 {5H, m) and 7.7 (2H, 
25 m) ppm. 

Found: C, 62.5; H, 6.9; N, 8.55; Cl, 14.5. C!25H33^N302 . 

2HC1 req[uires C, 62.75; H, 6*95; N, 8.8; Cl, 14.8%. 

EXAMPIiE 21 

30 5- (1, 1-Plmethylethyl) -1- [2- [4- (phenylmethyl) -1- 

piperazinyl] ethyl] -lH-indole-2, 3-dione Dihydrochloride 
M.p. 241-242^0 (dec), 

Nmr (dg-DMSO) 1.3 (9H, s), 3.3-3.9 (lOH, m) , 4.1 
(2H, br B), 4.35 (2H, br s), 7.25 (IH, d), 7.45 (3H, 

35 m), 7.55 (IH, d) , 7,65 (2H, m) and 7.7 (IH, d) ppm. 
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BXMSBUi 22 

1- [2- C4" f Cyclohexylmethyl 1 -l-plperazlnyl1 ethyll -IH^ 
lndole-2,3-dion& Dlhydrochlorlde 

lK-Xndole-2,3-dlone (2.4 ^) in dr^ DMF (8 ml) at O^C 
was treated with, sodium hydride (80% dispersion In 
mineral oil, 500 mg) . The mixture was allowed to warm 
to room temperature and after 30 minutes l«-(2- 
chloroethyl>-4-(cyclohexylmethyl)plperazine (4 g-) In 
dry DMF (8 ml) was added. The mixture was heated at 
SO^C for 1.5 hours and then evaporated under reduced 
pressure* The residue was purified hy flash 
chromatography on silica gel and then treated with 
ethcinollc HCl to give 1- t2-[4-(cyclohexylmethyl)-l- 
piperazinyl Jethyl] -lH-lndole-2 , 3-dlone dlhydrochlorlde , 
m.p. 256-258*^C. 

Found: 57.9; H, 7.6; N, 9.5. C21H29N3O2. 2HC1. 
O.5H2O requires C, 57.7; H, 7.4; N, 9.6%. 

By following the same procedure as in Bxsunple 22 but 
starting with the appropriate 4-substituted l-(2- 
chloroethyl)piperazine the products of Examples 23 to 
27 were obtained. 

EXAMPLK 23 

1- [2- r4-C2-Phenylethyl) -1-piperazinyll ethyll -iH-indole- 
2 r 3 -dione Dihydrochloride 
M-P- 252-254^C (dec). 

Found: C, 59.7; H, 6.2; Nr 9.2. C222H25N3O2. 2HC1. 
O.5H2O re(iuires C, 59.3; K, 6.3; N, 9.4%. 

TnrRMPT.Tg 24 

1- [2- r4- C (2 "Methoxyphenyl ) methyl ] - l"plperaginyl] ethyll - 
IH" indole -2 , 3 -dione Dihydrochloride 
M.p. 224-225^C (dec). 

Nmr (dg-©MSO) 3.4-4.0 (lOH, m), 3.95 (3H, s), 4.25 
C2H, br s), 4.4 (2H, br s)^ 7*1 (IH, t)^ 7.2 (2H^ m) , 



WEST 



wo 93/12085 



PCT/SE92/00873 



27 

7.4 (IH, d), 7.55 (IH/ t), 7.65 (IH, d) and 7.75 (2H, 
xtk) ppxn* 

SXAHPItS 25 

1- [2- [4- r (2-Meth03cyphenyl)metlivl1 -l-plperazlnyllethvll - 
5- (l-methylethyl) -lH"indole-2 . 3-dlone Plhydrochlorlde 
M.p, 215-220^C (dec), 
"^/z 422 (M + H"^) . 

Found: C, 59.9; H, 6*8; 8.4. C25H3j^N303. 2HCl^ 
O.SHjO reciuires C, 59.6; 6.8; N, 8.35%. 

EZAMPI.E 26 

1- [2- [4- [ (3-Methoxyphenyl)methvl] -l-plperazlnvl3 ethvn 
lH-lndole-2, 3-dlone Plhydrochlorlde 
M.p. 241-244*^C (dec). 
^/z 380 (M + H+). 

Found: C, 58.0; H, 6.0; N, 9.1. C22H25N3O3. 2HC1 
reciuires C, 58.4; H, 6.0; M, 9.3%. 

EXAMPIf 27 

1- [2- [4- [ (3-Me thy Iphenvl) methyl! -l-olperazlnyl 1 ethyl 1 - 
lH'-indole-2 > 3-dlone Plhydrochlorlde 
M.p. 242-245°C (dec). 
^/z 364 (M + H"*") 

Ntar (dg-DMSO) 2.4 (3H, 0), 3.35-4.05 (lOH, m) , 4.25 
{2H, br s), 4.45 (2H, br s), 7.25 (IH, t), 7.3-7.45 
(3H, m), 7.55 (IH, d), 7.6 (IH, d) , 7.65 (IH, d) and 
7.75 (IH, t) ppm. 

Found: C, 59.4; H, 6.2; K,9.4. C22H25N3O2- 2HC1. O.5H2O 
reguires C, 59.3; H, 6.3; N, 9.4%. 

EXAUPLB 28 

1- [2- [4- [ (4'^Fluorophenyl ) methyl 1 -l-piperazinyll ethyl 1 - 
lH-lndole*2 > 3-dlone 

lH-Xndole-2,3-dlone (2.9 g) in dry PMP (5 ml) at 0*^C 
was treated with sodium hydride (80% dispersion in 
mineral oil, 600 mg) . The mixture was warmed to 40*^0 
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and after 45 minutes a solution of l-(2-chloroetIiyl)-4- 
t{4-fluorophenyl)iaethyl]plpera2lne (5.1 g) In dry DMF 
(8 ml) was added* !rhe reaction mixture was heated at 
80°C for 5 hours and then evaporated under reduced 
5 pressure* The residue was recrystalllsed twice to give 
1- [2- [4- 1 { 4 -fluorophenyl ) methyl] -1-piperazlnyll ethyl] - 
lH-lndole-2,3-dloner m»p, 146-147®C* 
^^C Nmr (dg-DMSO) 183.4, 162.9 and 159.3 (d) , 157.9, 
150.7, 138.1, 134.2 (d) , 130.4 (d) , 124.3, 123.0, 
10 117.3, 114.8 and 114.5 (d) , 110.9, 61.0, 54.2, 52.6, 

52.4 and 37.2 ppm. 

Found: C, 68.4; H, 6.3; N, 11.4. C21H22FN3O2 reqfulres 
C, 68.65; H, 6.0; N, 11.4%. 

15 Following the same general method as In Example 28 and 
using the appropriately substituted starting axaterlals, 
the coi^poomds of Examples 29 to 32 were prepared. 

yyivMPT^R 29 

20 1* r2- [4- C f 4 -Chlorophenyl) methyl] -1-piperazinyl] ethyl 1 - 
lH-lndole-2 , 3 -dlone 
M.p. 12e-128^C (dec). 

^^C Nmr Cdg-DMSO) 183.4, 157.9, 150.7, 138.1, 137.1, 
131.3, 130.4, 128.0, 124.3, 123.0, 117.3, 110.9, 60.9, 
25 54.1, 52. S, 52.4 and 37.2 ppm. 

1" r2- r4- r (4-Fluorophenyl)methyl] -l-piperazinyl] ethyl] - 

5 -methyl -lH-indole-2 , S-dlone 
30 ^^C Ntar (CDCI3) 183.7, 163.6 and 160.0 (d) , 158.3, 

148.7, .138.6^ 133.6 (d) , 133.3, 130.5 (d) , 125.6, 

117.6, 115.0 and 114.7 (d) , 110.1, 62.0, 54.5, 53.1, 

52.9, 37.7 and 20.5 ppm. 

Dihydrochlor ide , m.p. 238-240*^C (dec). 
35 Found: C, 57.1; H, 5.7; N, 9.2; <^'l^2^^^^^- 2HC1. 

O.SHoO req:ulres C, 57.0; H, 5.9; N, 9.1%. 
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SXAUPI.B 31 

1- f2- [4 - r(2-Flttorophenyl)methYl] -X-plperazlnyHethvll - 

5-methyl-lH-indole-2,3-dlone 

M.p. 104-106^C. 

Kmr (CDClj) 2.25 (3H, s), 2.3-2.6 (lOH, m), 3.5 (2H, 
0), 3*7 (2H, t), 6.75 (IH, d) and 6.9-7.4 (6H, m) ppm. 
Dlhydrochloride , m*p. 240-246^C (dec). 
Pound: C, 57.3; H, 5.6; N, 8.9. C22H24FN3O2. 2HC1. 0.5 
H2O reoulres C, 57.0; H, 5.9%; 9.1%. 

EXAMPLE 32 

1 - [ 2 r 4 - [ ( 3 -Fluorophenvl ) methyl 1 - 1 -p Iperaz inyl 1 ethvl ] - 
5-methyl-lH-lndole-2^ 3-dione 

"c Nmr (CDCI3) 183.7, 164.6 and 161.0 (d) , 158.3, 
148.7, 140.8 (d), 138.6, 133.3, 129.5 (d) 125.6, 124.5 
(d), 117.6, 115.8 and 115.5 (d) , 114.0 and 113.7 (d), 
110.1, 62.2, 54.6, 53.1, 52.9, 37.8 and 20.6 ppm. 
Dihydrochloride > m.p. 237-240*^C (dec). 

KKAMPTiB 33 
4,7 -Dime thyl*l- [2- t4-(phenylmethyl) -1- 

plperazinyl] ethyl] -lH-lndole-2 , 3-dlone Dihydrochloride 
4, 7 -Dimethyl -lH-indole-2,3-dione (700 mg) in dry DMF 
(10 ml) was cooled to 0*^C and sodium hydride (80% 
dispersion in mineral oil, 120 mg) was added. After 30 
minutes at O^C l-(2-chloroethyl)-4- 
(pbenylmethyl)piperazine (1 g) in dry DMF (5 ml) was 
added. The mixture was heated to 80^C for 2 hours and 
then evaporated under reduced pressure. The residue 
was subjected to flash chromatography euod then treated 
with ethanolic HCl to give 4,7-dimethyl-l- [2- [4- 
(plienylmethyl) - 1 -piper az inyl J ethyl] -lH-indole-2, 3-dione 
dihydrochloride, m.p. 223-227*^0 (dec). 
^/z 377 (M + H+). 

Nmr (dg-DMSO) 2.5 and 2.55 (each 3H, s), 3.3-4.0 
(lOH^ m), 4.3 (2H, t), 4.45 (2H, br s), 6.9 and 7.4 
(each IH, d), 7.5 (3H, m) and 7.7 (2H, m) ppm. 
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Starting from the appropriately substituted IH-lndole- 
2,3-dlone and following the method o£ Exaipple 33 the 
coiqpounds of Exaurples 34 to 42 were prepared. 

EZAHPLE 34 

4"Hethvl-l" [2- [4"(phenylmethyl) *l-piperazlnyll ethyll - 
IH- lndole-2 r 3 -dlone Dlhydrochlorlde 
M.p. 228-230*^C (dec). 
^/z 363 189 and 91. 

Found: C, 59.0; H, 6.1; N, 9.5. C22H25N3O2. 2HC1. 
O.5H2O reguires C, 59.3; 6.3; N, 9.4%. 

TeYHMPT.TZ 35 

5-Chloro-7-methyl-l- [2- [4- (phenylmethyl) -1- 

piperazinyll ethyl] -lH-indole-2 , 3 -dione 

^^C Ntor Cd^-DMSO) 199.3, 169. 6^ 150.6, 138.3, 135.4, 

130.5, 129.8, 129.1, 128.3, 127.1, 120.9, 120.4, 62.3, 

57.9, 52.8, 52.7, 44.0 and 20.0 ppm. 

Dihydrochlorlde , m.p. 241-243^C (dec). 

°^/z 399 and 397 (M+), 189 and 91. 

EXAMPLE 36 

5-Chloro-l- r2- [4- fphenylmethyl) -1-plperazinyll ethyll - 
lH-indole-2 , 3 -dione Pihydrochlor ide 
M.p. 240-243^C (dec). 

gyaiMPT.Tg 37 

5"Iodo-l- 12- [4-rphenylmethyl) "l-pxperazlnyllethyll -IH- 
indole-2 , 3 -dione Pihydrochloride 
M.p. 226-229®C (dec). 

Nmr (dg-DMSO) 3.3-4.0 (lOH, m) , 4,2 (2H, br s), 4.45 
{2Er br s), 7.3 (IH, d), 7.5 (3H, m) , 7.7 (2R, m) , 7.9 
(IH, d) and 8.05 (IH, dd) ppm. 

EXAUPIiB 38 
4 , 7 -Dichloro-1- [2- [4- (phenylmethyl ) -1- 
plperazlnyllethyl] -lH-lndole-2,3-dione Pihydrochloride 
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M.p. 248-252*^C (decj. 

"c Ntor (dg-DMSO) 177.8, 158.6, 145.7, 139.5, 131.4, 
130.3, 129.5, 129.1, 128.7, 125.7, 117.8, 114.2 and 
35.4 ppm. 

EXAMPLE 39 

5-Nitro- l- [2- [4- (phenylmethyl) -l-plperazlnvll ethvll -IH- 
iiidole-2 M 3 -dione 

Nmr (dg-DMSO) 2.4-2.6 (8H, m) , 2.7 (2H, t) , 3.5 (2H, 
t), 3.55 (2H, s), 7.0 (IH, d) , 7.3-7.5 (5H, m) , 8.2 
(IH, dd) and 8.6 (iH, d) ppm. 
Dihydrochlor ide , m.p. 240-245*^C (dec). 

EXAMPLE 40 

5"Methoxy-l- r2-> [4- (phenylmethyD-l-piperazlnvlletlivn - 
lH-indole-2 , 3-dione 

Nmr (dg-DMSO) 2.3 (4H, br s), 2.4-2.6 (6H, m) , 3.4 
(2H, fl), 3.7-3.8 (5H, m) , 7.15-7.2 (2H, m) and 7.25-7.4 
(6H, m) ppm. 

Dihydrochlor Ida , m.p. 235-245^C (dec). 

Found: C, 58.1; H, 5.9; N, 9.1. C22H25N3O3. 2HC1 

retiuires C, 58.4; H, 6.0; N, 9.3%. 

EXAMPLE 41 

7-Methox y-l- r2- r4- (phenylmethyl) -1-piperazinyll ethvll - 
IH- Indole -2 r 3-dlone Dihydrochlor ide 
M.p. 226-229^C (dec). 

EXAMPLE 42 

1- [2- [4- (phenylmethyl ) -l-piperazinyl] ethvll -5- 
trifluoromethvl-lH-indole-2> 3-dione 

%!tor (CDCI3) 2.3-2.6 (lOH, m) , 3.4 {2H, s), 3.8 {2H, 
t), 7.0 (IH, d), 7.25 (5H, br s) and 7.8 (2H, m) ppm. 
Dihydrochloride , m.p. 235-239^C (dec). 
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43 

5-Methyl-l- r3- r4-fDheiiylmethvl ) ^l-plperazlnyllpropvH - 
lH-lndole-2 . 3 -dlone 

5-MathYl-lH-indole-2r3-dlone (1,54 g) in dry DMP (10 
ml) at O^C was treated vlth sodium hydride (80% 
dispersion in mineral oil, 300 mff) • ^The mixture was 
allowed to warm to room temperature and after a further 
10 minutes l-O-chloropropyl) -4- 

(phenylmethyDpiperazine (2.53 g) in dry DMF (10 ml) 
was added. The mixture was heated at 80^C for 3 hours 
and then evaporated under reduced pressure « Olie 
residue was purified by flash chromatogr^hy to give 
the title compound. 

Ntor (CDCI3) 1.85 (2H, m) r 2.3 (3H, s), 2.3-2.5 (lOH, 
m), 3.5 (2Hr S), 3.75 (2H, t) , 6.9 (IH, d) , and 7.2-7.4 
(7H, m) ppm. 

Treatment with ethanolic HCl gave 5-methyl-l- 12-14- 
(phenylmethyl) -l-piperazinyllpropyl] -lH-indole-2, 3- 
dione dihydrochloridej. m.p. 256-261*^C (dec). 



EZAHPIiE 44 

l-r3-r4-f Phenylmethyl ) -1 -piperazinyl ] propyl 1 -IH- indole - 
2,3-dione Dihydrochloride , 

Following the method of Example 43 but starting with 
lR-lndole-2/3-dione, there was obtained the title 
compound. 

M.p. 233-236^C (dec). 

^^C Nmr (dg-DMSO) 183.6, 158.8^ 150. 6r 138.7, 131.6, 
130.0, 129.6, 129.3, 124.9, 123.8, 117.9, 111.0, 59.0, 
53.3, 48.2, 47.6, 36.7 and 21.^5 ppm. 

SXAHPI£ 45 

5-Methyl ■* 1 - r4 - f 4 - f phenylmethyl ) -1 -piperazinyl 1 butyl 1 - 
lH-indole-2 r 3 -dione 

5-Methyl-lH-indole-2,3-dione (1.6 g) in dry DMF (20 ml) 
at -O^C was treated with sodium hydride (80% dispersion 
in mineral oil, 3O0 mg) . After 30 minutes at O^C,^ 4- 
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bromo-l-chlorobutane (6.8 g) was added and the mixture 
was then heated at 90^C for 2 hours. The mixture was 
evaporated to dryness under reduced pressure and the 
residue was treated with 1-benzylplperazine (1.76 g) in 
5 dry DMF (20 ml) . The resulting mixture was heated to 
90*^C for 4 hours and then left to stand at room 
temperature overnight. The mixture was evaporated to 
dryness under reduced pressure and the residue was 
purified l^y flash chromatography to yield the title 

10 coiDpound. 

l^C Ntar (CDCI3) 183.9, 158.2, 148.7, 138.7, 137.9, 
133.5, 129.2, 128.2, 127.1, 125.8, 117.6, 110.1, 63.0, 
57.6, 53.1, 53.0, 39.9, 25.0, 24.0 and 20.7 ppm. 
Treatment with ethanolic HCl gave 5-methyl-l- [4- [4- 

15 (phenylmethyl ) -1-piperazinyl] butyl] -lH-indole-2 , 3-dlone 
dihydrochlorlde, m.p. 235-238^0 (dec). 

EXAMFI»B 46 

1" [3- r4" (I>henvlmethvl) -1- (hexahvdro-lH-i> 4- 

20 diazepinyl) 1 propyl 3 -lH-indole-2, 3-dione 

Sodium hydride (80% dispersion in mineral oil, 140 mg) 
was added to a solution of lH-indole-2, 3-dione {660 mg) 
in dry DMF (6 ml) at O^C. The mixture was allowed to 
warm to room texQperature and after 30 minutes a 

25 solution of l-(3-chloropropyl)-4-{phenylmethyl) - 

hexahydro-lH-l,4-dlazeplne (1.3 g) in dry DMF (8 ml) 
was added. The mixture was stirred at room temperature 
for 1 hour and then at 80*^C for 1 hour. The mixture 
was evaporated to dryness under reduced pressure and 

30 the residue was purified by flash chromatography to 
give the title confound as a red oil (820 mg, 48%). 

Nmr Cdg-DM!50) 1.6-1.7 (4H, m) , 2.4-2.7 (lOH, m) , 3.5 
{2H, s), 3.7 (2H, t) and 7.1-7.7 (9H, m) ppm. 

35 EXAMPLE 47 

5, 6-Dimethoxv-l- [2- [4- (phenylmethyl) -1- 

piperazi nyl] ethyl 1 -lH-indole-2 . 3-dlone Dihydrochlorlde 
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Anhydrous potassium carbonate (2.44 g) was added to a 
solution of 5,6-dimethoxy-lH-indole-2v3-dione (1.2 g) 
in dry DMF (5 ml). 2-Bromo-l-chloroethane (4,1 g) was 
added and the mixture was heated at 70*^C for 2 hours. 
5 The mixture was evaporated to dryness under reduced 
pressure and the residue was purified by flash 
chromatography on silica gel. a«he l-C2-chloroethyl)- 
5,6-dimethoxy-lH-indole-2,3-dione thus obtained was 
dissolved in dry DMF (5 ml) and ainhydrous potassium 

10 carbonate (2.44 g), potassium iodide (100 mg) emd 1- 
(phenylmethyl)piperazine (3.06 g) were added. The 
mixture was stirred and heated at 70^C for 2 hours and 
then evaporated to dryness under reduced pressure. The 
residue was purified by chromatography to yield a red 

15 oil which on treatment with ethanolic HCl afforded 5,6- 
dimethoxy-1- [2- [4- (phenylmethyl) -1-piperazinylI ethyl] - 
lH-indole-2,3-diona dihydrochloride (33%), m.p. 205- 
207*^C (dec). 

20 Following the general procedure of Example 47 but using 
the appropriately substituted lH-indole-2,3-dione, the 
products of Examples 48 and 49 were prepared. 

EXAMPLE 48 

25 g-Methoxy-l- r2-r4- (phenvlmethvl) -l--piperaginy ll ethyll - 

IH- indole- 2 . 3'dione 
M.p. 136-138®C. 

EZAHPLE 49 

30 7-Methyl-l- r2- [4- (phenylmethyl > -l-piperazinvll ethyl] - 
lH-indole-2 . 3 -dione 

^^C Ninr (dg-DMSO) 200.6, 170.6, 151.9, 138.3, 136.5, 
132.2, 129.2, 128.4, 127.2, 127.1, 120.1, 117.5, 62.3, 
58.1, 52.7, 52.6, 44.2 and 20.3 ppm. 
35 Dihydrochloride , m.p. 248-249^0 (dec.)» 
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SUHPLB 50 

1 . ^-Dihvdro-l" [2- [4- (phenylmethvl) -l■ 
plperazlnyllethyl] "2H-lndol"2"One 

Sodium hydride (80% dispersion In mineral oil, 250 mg) 
5 was added to a solution of l,3-dlhydro-2H-indol-2-one 
(1.12 g) In dry DMF (5 ml) at O^C. The mixture was 
allowed to warm to room temperature and after 50 
minutes a solution of 1- {2-chloroethyl) -4- 
(phenylmethyl}plperazixxe (2.02 g) in dry DMF (6 ml) was 

10 added. The reaction mixture was then heated at 80^C 
for 2 hours and then evaporated to dryness under 
reduced pressure. The residue was purified by flash 
chromatography on silica gel to afford the title 
compotmd (1.1 g, 40%) as an oil. 

15 ^^C Ntar (dg-DMSO) 174.1, 144.2, 138.1, 128.7, 128.0, 

127.4, 126.7, 124.6, 124,1, 121.5, 108.3, 62.0, 54.6, 
52.7, 52.5, 36.9 and 35.0. 

Treatment with ethanolic HCl gave 1, 3-dihydro-l- [2- [4- 
(phenylmethyl) -1-plperazinyl] ethyl] -2H-indol-2-one 
20 dihydrochloride, m.p. 253-256*^C (dec). 

1 . 3-Dihydro-3 , 3 -dimethyl-l- [2 ■> [4 - {phenylmethyl ) -1- 
piperazinyl] ethyl] ■2H-indol"2-one Dihydrochloride 

25 Following the general method of Example 50 but starting 
with l,3-dihydro-3,3-dimethyl-2H-indol-2-one, there was 
obtained l,3--dlhydro-3,3-dlmethyl-l- 12- [4- 
(phenyimethyl) •l-piperazinyll ethyl] -2H-lndol-2-one 
dihydrochloride, m.p. 218-220*^C (dec). 

30 Found: C, 62.0; H, 7.4; N, 9.3. C23H29K3O. 2HC1. 1.5 

re<iuires C, 62.0; H, 7.2; N, 9.4%. 

Starting with the appropriately substituted 1,3- 
dihydro-2H-indol-2-one and following the general method 
35 of Example 50 the compounds of Ex£uiqc>les 52 to 54 were 
prepared* 
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SXWPhZ 52 

1 f 3 >Dthvdro-7 -methyl-1 - rs- r4- (phenvlmethvl ) -1- 
piparazlnvllathvll -2H- lndol-2-one Dlhydrochloride 
M.p. 234-235°C (dec). 
5 "*/z 345 {M+), 189 and 91. 

SZAMPUB 53 

1 , ^-DUivdro-S-methvl-l- r2- U- (ph envlmethvl) -1- 
piperaginyl'|efchvll-2 H-tndQl-2-one 
10 % Uar (CDCI3) 2.3 (3H, s), 2.4-2.7 (lOH, m) , 3.4 (2H, 

a), 3.55 (2H, 8), 3.75 (2H, t) , 6.5 (IH, d), 7.0 (2H, 
m) and 7.2-7.35 (5H, m) ppm. 
pioxalate, m.p. 219-223°C (dec). 

Found: C, 57.3/ H, 5.9; N, 7.5. C22H27N30a. 2(C02H)2- 
15 reoulres C, 57.0; H, 6.1; 7,7%. 

BZaMPIS 54 

i;-c?yGlohexvl- l T3-dihvdro-l- 12- r4- (phenvlmethvl) -1- 
pi perazinvlT athvl! -2 H-indol-2-one 
20 Nmr {CD2CI2) l-l-l** <5H, m) , 1.6-1.8 (5H, m), 2.2- 

2.55 (IIH, m), 3.3 (2H, S) , 3.35 (2H, s), 3.65 (2H, t) , 
6.65 (IH, d), 6.95 (IH, dd), 7.0 <1H, d) and 7.1-7.25 
(5H, m) w>m. 

n'^h YdroGhloride , m.p. 218-220. 5°C (dec). 
25 Found: C, 64.1; H, 7.7; K, 8.0. C27H35N3O. 2HC1. HgO 

redttires C, 63.8; H, 7.7; K, 8.3%. 

fmta>T.Ti 55 

1 f 3-Dihvdro-l- r3- r4 - f phenvlmethvl) -1- 
30 plperazinvn propyl! -2H-indo l-2 -one Pioxalate 

Following the method of Example 43 but starting with 
l,3-dihydro-2H-indol-2-one there was obtained the title 
conqpound. M.p. 216-217®C. 

Found: C, 56.9; H, 5.7; N, 7.5. C22H27N3O. 2 C2H2O4. 
35 H2O requires C, 57.0; H, 6.1; N, 7.7%. 

Following the method of Example 50 but starting with 
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the appropriately substituted l,3-dihydro-2H-lndol-2- 
onsg the coiqpounds of Exaipples 56 to 59 were prepared. 

EZAHPI.B 56 

5 -Cyc 1 opentv 1 -1,3 -dihydr o -> 1 - [ 2 - [ 4 - ( pheny Ime t hy 1 ) - 1 - 
plperazlnyll ethyl] ■2H-lndol->2-one 

NtarCCDClj) 174.6, 142,0, 140*1, 137.7, 128,8, 
5 127.8, 126.7, 125.8, 124.3, 123.0, 107.6, 62,7, 54.6, 

52,9, 52,6, 45-3, 37.3, 35.5, 34.4 and 25.2 ppm. 



10 KZAHPIiB 57 

1, 3-Dihydro-5- (1-methylpropyl) -1- 12- [4- (phenylmethvl) - 
1 -piperazinyl 1 ethyl 1 -2H- indol -2 -one 
^^C NmrCCDClj) 174.5, 142.0, 141.3, 137.5, 128.8, 
127.8, 126.7, 125.9, 124,3, 122.8, 107.6, 62.5, 54,5, 

15 52.8, 52.5, 41.0, 37.2, 35.4, 31.0, 21.9 and 12.0 ppm. 



EUJUFIiB 58 

1, 3-Plhydro-5-ethyl-l" [2- [4- (phenylmethyl) -l- 
p^perazinyll ethyll -2H-lndol-2-one 
20 "c ltair(CDCl3) 174-9, 142,1, 138.3, 137.5, 129.2, 

128.2, 127.1, 126,8, 124.6, 124.1, 108.0, 62.8, 54.7, 
53,0, 52.8, 37,5, 35.7, 28.4 and 16.0 ppm. 



EXAMPLE 59 

25 l,3-Dihydro-5"nitro-l- [2- [4- (phenylmethyl) ^l- 

plperazlnyllethyll "2H*lndol-2-one 
M.p. 134 - 136°C. 

^^C MnrCCDClj) 174.7, 150.3, 143.0, 137.6, 129.2, 
128.2, 127.1, 125.1, 125.0, 120.2, 107.9, 62,8, 54.9, 
30 53.2, 52.9, 38.1 and 35.2 ppm. 

Dioxalate , m.p. 205 - 208°C (dec.) 

Following the general method of Example 14 but starting 
with the appropriately substituted lH-lndole-2,3-dlone, 
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the compounds of Examples 60 to 67 were prepared. 

BXAHPI£ 60 

S-Cyclopentyl-l- [2- C4- (phenylmethvl) -l-plperazlnvll 
ethvll -lH-lndole-2 ^ 3-dione 

^^C Ntor(CDCl3) 183.9, 158.5, 148.9, 142.4, 137.9, 
137.1, 129.2, 128.2, 127.1, 123.9, 117.7, 110.0, 63.0, 
54.7, 53.2, 52.9, 45.1, 37.9, 34.5 and 25,3 ppm. 
Dl hydrochloride , m.p. 232 - 240^C (dec.)* 
^/z 418 (M + H+> . 



EZAHPIJS 61 

7-Cyclopentyl-l- [2- [4- (phenylmethyl) -1-piperazinyll 
ethyl] *'lH"lndole-2 , 3-dlone 

^^C Nmr(CDCl3) 184.0, 160.6, 147.6, 138.0, 137.5, 
131.6, 129.1, 128.1, 127.0, 124.1, 123.1, 119.8, 62.9, 

55.2, 53.1, 53.0, 41.3, 39.0, 34.9 and 25.5 ppa. 

EZAUPLB 62 

5-'Cycloheptvl-l- 12- (phenylmethyl ) -l-plperazlnyll 
ethyl] -lH-indole-2 r 3-dlone 

Kinr(CDCl3) 183.8, 158.4, 148.7, 145.7, 137.9, 
136.6, 129.1, 128.1, 127.0, 123.4, 117,6, 110.0, 62.9, 
54.6, 53.2, 52.9, 46.1, 37.8, 36.6, 27.7 and 26.9 ppm. 

RXAMPLB €3 

7-Cyeloheptyl-l- 12- C4- (phenylmethyl) -1-piperazinyl] 
ethyl] -lH-indole-2. 3-dione 

Ntor(CDCl3) 184.0, 160.1, 145.8, 137.9, 137.8, 
134.6, 129.2, 128.2, 127.0, 124.2, 123.1, 119.5, 63.0, 

55.3, 53.2, 53.0, 41.1, 39.2, 36.6, 27.4 and 26.8 ppxa. 

gT>Wt>T.Tg 54 

5-Pheno3cy-l* [2- r4- (phenylmethyl) -1-piperazlnyl] ethyl] - 
lH-lndole-2 , 3 -dl one Dlhydrochlorlde 
M.p. 233 - 236^C (dec.) 
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^/Z 442 (M + H+) 

Found: C, 61,8; H, 5*6; N, 8.0, C27H27N3O3. 2HC1. 0.5 
re<iuirefl C, 61.95; H, 5.8; N, 8.0% 

5 EXAMPLE 65 

5-Cyano-l- 12- [4- fphenylmebhyl ) ^I'-plperazlnyll ethyl 1 - 
lH-indole-2 . 3 -dione Dihydrochlorlde 
M.p, 244 - 246^C (dec). 
^/z 375 (M + H+) . 



BXAMPX.E 66 

5-Fluoro-l- r2" [4- (phenylmethyl) -l-plperazlnyllethyl- 
15 lH-lndole-2 , 3 -dione Dihydrochlorlde 
^/% 368 (M + H+) 

Found: C, 57-0; H, 5.6; N, 9.5* C21H22N3O2F. 2HC1 
requires C, 57.3; H, 5.5; 9.5% 

20 EXAHPIJS 67 

5"Etho3cy-l- C2- [4- (phenylmethyl) -1-piperazinyll ethyl] - 
lH-indole-2, 3-dione 

ltor{CDCl3) 183.8, 158.2, 155.5, 144.6, 137.9, 
129.0, 

25 128.0, 126.8, 125.0, 117.8, 111.2, 109.9, 64.1, 62.8, 

54,6, 52.9, 52.7, 37.7 and 14.5 ppm. 

EXAHPUS 68 

S-Amino-l. 3-dihydro-l- 12" [4^ (phenylmethyl) -1- 

30 piperazinyll ethyl] "2H"indol-2"One 

1, 3-3>ihydro-5-nitro-l- [2- [4- (phenylmethyl) -1- 
piperazinyllethyll-2H-indol-2-one (200 mg) in ethanol 
(100 ml) containing 5% palladium on carbon (60 mg) was 
stirred under an atmosphere of hydrogen at STP for 1 

35 laour. ^e catalyst was filtered off, the filtrate 
evaporated to dryness, and the residue purified by 
flash chromatography on silica gel. 
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NinrCCDClj) 174.3, 141.8, 137.9, 136.4, 129.1, 
128.1, 126.9, 125.8, 113.5, 112.7, 108.6, 62.9, 54.8, 
53.1, 52.8, 37.5 and 35.9 ppm. 
Trihydrochlorl de , m.p. 205 - 220°C (dec). 

5 

EXftMPLE 69 

5 "Acetylamino-l , 3 -dihydro-1 * [2 - [4 - (phenylmethyl ) -1 - 
piperazinyll ethyl] "2H-lndol-2-one 

Ttie coBrpound of Example 68 and trlethylamine in dry 
10 dichloromethane were treated with acetyl chloride. 

After 2 hours at the reaction was worked up and the 
product purified 1^ flash chromatography on silica gel 
to afford the title compound, m.p- 145 - 147°C. 

Ntar (CDCI3) 174.7, 168.5, 141.0, 137.9, 132.8, 
15 129.2, 128.2, 127,0, 125.2, 119.9, 118.0, 108.2, 62.9, 

54.8, 53.2, 52.9, 37.7, 35.9 and 24.3 ppm. 

Following the general method of Example 50 but starting 
with the appropriately substituted l,3-dihydro-2H- 
20 indol-2-one and using l-(2-chloroethyl) -4- [(4-* 

fluorophenyl) methyl Ipiperazine, the compounds of 
Examples 70 to 74 were obtained: 

EXAMPLE 70 

25 1 . 3-Dihydro»l- 12- r4 - [ (4-fluorophenyl) methyl! -1^ 

piperazinyll ethyll -2H"indol"2-one Dioxalate 
M.p. 202 - 205^C (dec). 
°^/z 354 (M + H+) . 

Found: C, 55.5; H, 5.3; N, 7.8. 02^2^39^" ^ oxalate. 
30 D.5H2O requires C, 55.35; Kr 5.4; N, 7.75% 

KZAMPLE 71 

lr3"Dihydro-l" 12- [4- [ (4 ■■fluorophenyl) methyl] -1- 
piperazinyll ethyl] -5-methyl-2H"indol-2-one Dioxalate 
35 M.p. 206 - 208^C (dec). 

^/z 368 (M + H+) . 

Foimd: C, 55.6; H, 5.5; M, 7.1. ^22^26^3^^* ^ oxalate. 
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HjO requires C, 55.2; H, 5.7; N, 7.4% 

BZAUPLB 72 

5-Cyclohexyl-l, 3-dihydro-l- [2- [4- r f A- 

fluorophenyl) methyl! -1-plperazlnyllethvll -2H-lndol"2- 

one 

^^C Ntor (CDCI3) 174.6, 163.4 and 159.8 (doublet), 
142.0, 

133.4, 130.3, 130.2, 125.6, 124.3, 122.8, 114.8 and 
114.5 (doublet), 107.7, 61.8, 54.6, 52.9, 52.5, 43.9, 
37*2, 35.5, 34.4, 26.5 and 26.0 ppm. 

EZAHPLB 73 

1, 3-Dlhydro-5-f luoro-1- [2- 14- [ ( 4 -fluorophenyl) methyl] ^ 
l-pjperazlnyll ethyl] -2H-lndol-2-one Dihvdrochloride 
M.p. 227-235^C (dec). 

Fotind: C, 54.8; H, 5.7; N, 8.8. C21H23F2N3O. 
2HC1. H2O requires C, 54.6; H, 5.9; N, 9.1% 

BXAMPI.B 74 

1, 3-Dlhydro-5-ethyl-l- [2- [4- C ( 4 luorophenyl ) methyl] -1- 
pjperazlnyl] ethyl] ''2H-lndol"2 -one Dihvdrochloride 
M.p. 242-243®C (dec). 

Fo\md: C, 58.4; H, 6.4; N, 8.6. ^23^28^3^^' 
2HC1. H2O re<iuires C, 58.5; H, 6.8; N, 8.9% 

Following the general method of Example 50 Imt starting 
with the appropriately substituted l,3-dihydro-2H- 
indol<-2-one, the compounds of Exeuoaples 75 to 88 were 
obtained. 

E±AMPI£ 75 

l,3-Dihydro-5"f luoro-1" [2- r4-(Dhenylmethyl) -1- 
piperazinyl] ethyl] -2H^indol-2-one 
^^C Nliir (CDCI3) 174.5, 160.8 and 157.0 (doublet), 
140.5, 137.8, 129.2, 128.2, 127.0, 126.1 and 126.0 
(doublet), 114.1 and 113.7 (doublet), 112.7 and 112.3 
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(doublet), 108.7 and 108.6 (doxxblet), 62.9, 54.8, 53.2, 

52.9, 37.8 and 35.9 ppm. 

Pi hydrochloride , m.p. 214-219°C (dec). 

ESAHPI>B 76 
1> 3"Dihvdro-l- [2- f 4- (phenylmethyl) -1- 
piperazinvll ethyl] -5-trlf lttoromethyl-2H-indol-2-one 
Dlhydrochloride 

H. p. 233-237<=^C (dec). 

EXAMPIA 77 

I, 3"Dihydro-7-f luoro-1" [2- [4- fphenvlmethyl) -1- 
piperazinvl] ethyl 1 -2H"indol-2-one Pxhydrochloride 
M.p- 240-247*=^C. 

Found: C, 56.6; 6,3; N, 9.5. C21H24FN3O. 
2HC1. reg[uires C, 56.8; H, 6.3; N, 9.5% 

KXAMPTiK 78 

5 -Bromo-1 . 3 -dihydro-l - [ 2 - r4 > (phenylmethyl ) -1- 
piperazinvl] ethyl] -2H-indol-2-one Dihydrochloride 
M.p* 260-264*^C (dec.)* 

EZAUPZ.E 79 

S-Cyano-l, 3-dihydro-l- [2- r4-(phenylmethyl) -l■ 
piperazlnyl]ethyl] -2H-indol-2-one 

^^C Itor {CDCI3) 174.1, 148.3, 137.7, 132*9, 128.9, 
127,9, 127.4, 126.8, 125.2, 119.0, 108.6, 104.8, 62.7, 
54.7, 53.0, 52.7, 37.7 and 34.8 ppm. 
Dihydrochloride , m.p. 247-252*^C (dec). 

CT&MPT.W 80 

7-Cyoloheptvl-l. 3-dihydrO"l- 12~ [4- (phenylmethyl) -1- 
plperazlnyll ethyl] -2H"indol-2-one 

^^C Kmr (CDCI3) 175.9, 139.6, 137.9, 132.4, 129.2, 
128.1, 127.0, 126*9, 125.3, 122.4, 121.7, 63.0, 55.9, 
53.3, 53.0, 40.4, 38.8, 37.2, 35.4, 27.5 and 27.2 ppm. 
Dlhydrochloride m.p. 210-215**C (dec). 
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TSXMSS%SL 81 

S-Cycloheptyl-l^a-dlhydro-l- [2- [4-(phenvlmethyl) -l■ 
plperazlnyl]ethyll -2H--indol-2-one Dlhvdrochloride 
M.p. 212-216^C (dec). 

5 

EZAHPX.B 82 

5-Dlethylamlno-l, 3-dihydro-l- [2- [4- (phenylmethyl) -1^ 
piperazlnyll ethyl 1 -2H-laadol"2"One 

"C Nmr (C0CI3) 174.5, 144.5, 137.9, 134.7, 129-2, 
10 128.2, 127.0, 126.0, 111.9, 111.1, 108.8, 63.0, 54.9, 

53.3, 53.0, 44.9, 37.6, 36.4 and 12.5 ppm. 
Tr ihydrochlorlde , m.p. 188-193*^0 (dec). 
406 (M*), 189, 91. 



EZAMPIiB 83 
1, 3-Dihydro-l" [2- [4- (phenylmethyl) -1- 
plperazinyll ethyl] -5- (1-pyrrolldinyl) ■2H-indol-2-one 
^^C nmr (CDCI3) 174.3, 144.7, 137.9, 134.0, 129.2, 
128.2, 127.0, 125.9, 109-8, 109.2, 108.8, 63.0, 54.9, 
53.4, 52.9, 48.0, 37.6, 36.3 and 25.3 ppm. 
Trlhydrochloride , m.p. 233-239®C. 
^/z 404 (M+), 189, 91. 

Foxxndt C, 57.7; H, 7.3; N, 10.4. C25H32N4O. 
3HC1. 0.5 H2O requires C, 57.4; H, 6.9; N, 10.7% 

EXAMPLE 84 
1 , 3 "Dihydro-1" [ 2 ■ [ 4 - (phenylmethyl ) - 1 - 
piperazinyllethyll -5- (l-piperidinyl) -2H-lndol-'2-one 
•'^^C Nmr (CDCI3) 174.6, 148.7, 137.9, 137.5, 129.2, 
30 128.1, 127.0, 125.4, 116.2, 115.4, 108.3, 62.9, 54.9, 

53.2, 53.0, 52.2, 37.6, 36.1, 26.0 and 24.0 ppm. 

EXAHPIiB 85 

1, 3"DihydrQ"5-etho3cycarbonyl''l- [2- [4- (phenylmethyl) -1- 
35 plperazinvll ethyl] -2H-lndol-2-one 

"c Nmr (CDCI3) 175.0, 166.2, 148.5, 137.8, 130.3, 
129.0, 128.0, 126.9, 125.5, 124.3, 124.2, 107.7, 62.8, 
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60.6, 54,8, 53,1/ 52.8, 37,8, 35,2 and. 14. 2 ppm. 

1, 3-DlhycLro-5-giethoxv-l" [2- r4" (phenvlmethvl) -1- 
5 plperazlnvll ethyl 1 -2H-indol-2-one 

^^Cimx (CDCI3) 174.2, 155.3, 137.75, 137.7, 128.9, 
127.9, 126.7, 125.6, 111.7, 111. 6, 108.2, 62.7, 55.4, 
54.6, 53-0, 52.7, 37.4 and 35.8 ppm. 

10 EXAUPLE 87 

1 r 3 -Dlliydro- 6 -methoxy- 1 - [2 - [4 - (phenylmethyl ) - 1- 
pjperazinyllethyll -2H-lndol-2-one 

^^G Ntor CCDCI3) 175.3, 159.7, 145.2, 137.6, 128.8, 
128.0, 126.7, 124.5, 116.0, 105.5, 96.1, 62.6, 55.1, 
15 54.6, 52.9, 52.5, 37.1 and 34.7 ppm. 

EXAMPIiE 88 

1 , 3-Diliydro-4 , 5-dlmethoxy-l- [2- [4- (phenylmethyl) -1- 
plperazinvl I ethyl 1 -2H-indol"2-one 
20 Ninr (CDCI3) 173.9, 147.6, 145.5, 138.3, 137.6, 

128.7, 127.9, 126.7, 115.6, 111.2, 102.1, 62,6, 59.4, 
55.9, 54.5, 53.0, 52.6, 37.4 and 33.8 ppm. 

EXAUPLB 89 

25 5-Benzoylamino-l> 3 -dlhydro-1- [2- [4- (phenylmethyl ) -l- 

piperazinylTethyll -2H--indol*2"One 

The compound of Example 68 and triethylamine in dry 
diohloromethane were treated with benzoyl chloride. 
After 1 hour at RT the reaction was worked up and the 
30 product purified by flash chromatography on silica gel 
to afford the title coxnpound. 

^^Cmr (CDCI3) 174.8, 165.8, 141.1, 137.8, 134.7, 
133.0, 131.8, 129.0, 128.5, 128.0, 127.1, 127.0, 125.1, 
120.3, 118.2, 108.2, 62.9, 54.7, 53.1, 52.7, 37.7 and 
35 35.6 ppm. 

Dihydrochloride , m.p. 253-256°C (dec). 
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EXAMPUS 90 

1, 3-Dihydro'-5-iaethylsulphonamido-l^ [2- [4- 
(phenvlmethyl) -l-plperazlnyll ethyl] ■2H-lndol-2-one 
The compound of Example 68 in dlethylether was treated 
5 with methanesulphonyl chloride. After 2 hours at RT 

the reaction was worked up and the product purified by 
flash chromatography on silica gel to yield the title 
compound • 
M.p. 196-198^C, 
10 ^/z 428 (M+), 189 and 91. 



BXAHPIiE 91 

lr3-DihydrO"5-hydroxy"l- [2^ [4- (phenylmethyl>-l- 
piperazinyll ethyl] -2H-indol-2-one 

15 The cosipound of Example 86 in dry dichlorome thane 
at -70*^0 was treated under an atmosphere of dry 
nitrogen with boron tribromide (3.5 egruivalents) . The 
reaction mixture was allowed to warm to RT, stirred for 
2 hours r and then evaporated under reduced pressure. 

20 The residua was stirred at RT with methanol for Ihr and 
then worlced up in the usual manner to give ttie title 
compound. 

^^C Nmr (CPCI3) 175.1, 152.5, 137.3, 136.2, 129.3, 
128.2, 127.1, 125.8, 113.9, 112.9, 108.5, 62.8, 54.7, 
25 52.9, 52.2, 36.9 and 36.1 ppm. 

EXAMPLE 92 

1 . 3-DihvdrO"4 , 5-dihydroxy-l- [2- [4 - (phenylmethyl) -1- 
piperazinyll ethyl] "2H-indol-2-one 
30 The confound of Example 88 was treated by the general 
method of Example 91 to afford the title confound. 
^^C Ntor (dg^-DMSO) 173.8, 142.1, 141.3, 137.7, 136.8, 
128.8, 128.1, 126,9, 113.7, 110.5, 99.0, 61.8, 54.6, 
52.5, 52.3, 36.9 and 33.4 ppm. 

35 
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BZ2^IiB 93 

S^-Cyclohexyl-splro rir3-dloxolane>2,3 ^ - r3Hl -Indoll - 
2^fl^H)-one 

5-Qyclohexyl-lH-indole-2r3-dione (1 equivalent), 
5 ethane-lr2-diol (5 equivalents) and p-toluenesulphonic 
acid (0.02 equivalents) in dry toluene were heated 
nnder reflux overnight with azeotropic removal of 
water. The reaction mixture was cooled, washed with 
saturated sodium bicarbonate solution, and then worked 
10 up in the usual manner to afford the title compound* 
M.p, 178-1S0*^C. 

Ntor (CDCI3) 175.8, 143.4, 139-6, 129.9, 124.1, 
123.4, 110*5, 102.6, 65.7, 44.1, 34.5, 26.8 and 26.0 
PP^* 

15 

BXAUPLE 94 

5 ^ "Phenyl-spiro [1 > 3 -dioxolane-2 , 3 ^ - t3Hl -indol 1 -2 ^ ( 1 ^H) - 
one 

5'"Bromo-spiro [Ir 3-dioxolane-2,3 ' - [3H] indol] -2 ' (I'H)- 
one (5.3 g) in dimethoxye thane (130 ml) and ethanol 
(33 ml} was treated with phenylboronic acid (7.2 g) , 
tetakis(triphenylphosphine) palladium (0) (0.5 g), 
triethylamine (4.1 ml) and 2H aqueous sodium carbonate 
(19.6 ml). The mixture was refluxed overnight, cooled, 
and filtered through a pad of silica gel. The filtrate 
was evaporated to dryness and the residue crystallised 
from ethyl acetate. 
M.p. 189-191^C. 
°^/z 267. 

^^C Ntar (dg-DMSO) 174.4, 142.1, 139.5, 134.6, 129.8, 
128.8, 127.0, 126.1, 125.5, 123.0, 110.8, 101.6 and 
65-5 ppm. 

EXAMPLE 95 

5 ^ - (Bicycle [2.2. lThept-2-yl) -spiro [1^ 3"dioxolane"2 ,2'~ 
13K1 -indoll -2^ (l^H) -one 

5 '-lodo-spiro [1, 3-dioxolane-2, 3 ' - t3H] indol] -2 ' (1 'H) -one 
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(3.5 a), blcyclo[2.2«l]heptene (1*15 g) , plperldlne 
(3.2 g) and bis (trlphexiylphosphine) palladium (II) 
acetate (0*35 g) in DMF (5 ml) and formic acid (1.1 ml) 
were heated and stirred under nitrogen at 60^C for 1 
5 hour. The mixture was cooled/ water (50 ml) and ethyl 
acetate (50 ml) were added, and after 5 minutes the 
organic layer was separated, washed, dried and 
evaporated to dryness. The residue was purified by 
flash chromatography to yield the title compound (60%). 
10 M.p. 159-161^C. 

BXAHPI.E 96 

5 ' "Phenyl-1 ' - [2- [4- (phenvlmethyl) -l-piperazinyl] ethvll - 
spiro ri , 3-dioxolane-2 , 3 ^ ■ [3H1 indol ] -2 M 1 ) -one 
15 Following the general method of Example 14, 5 '-phenyl-* 
spiro[l,3-dioxolane-2,3'-[3H]indol]-2' (l'H)-one and 1- 
(2-chloroethyl)-4-(phenylmethyl)piperazine were reacted 
together to give the title conqpound. 

^^C Nmr (dg-acetone) 173.9, 144.5, 141.0, 139.6, 136.6, 
20 130.7, 129.7, 129.6, 128.9, 127.9, 127.6, 127.3, 126.2, 

124,1, 110.6, 102.7, 66.5, 63.3, 55.6, 54.0, 53.8 and 
38.0 ppm. 

Dihydrochlor ide . m.p. 252-254*^0 (dec). 



25 EZAHPI.E 97 

5"Phenvl"l- [2- r4-(phenylmethyl) -l-piperazinyllethvll - 
lH«>indole-2 , 3 -dione 

The compound of Example 96 in a mixture of 
tetrahydrofuran {40 ml) and 3M hydrochloric acid 

30 {20 ml) was heated under reflux overnight. The mixture 

was cooled, faasif ied by the addition of saturated 
agueous sodium bicarbonate, and extracted with 
dichloromethane to yield the title compound » 

Nmr (dg-acetone) 184^0, 158.5, 150.9, 139.5, 139.1, 

35 136*7, 136.5, 129.3, 129.2, 128.4, 127.9, 127,1, 126.8, 

122.8, 118.6, 111.8, 62.8, 55.0, 54.4, 53.3 and 38.0 
ppm. 
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Dlhydrochlor Ide , a. p. 262-265^C (dec.)*. 

EXAMPZiB 98 

5- (Blcvclo r2 . 2 , 11 hept-2-vl ) -1- [2- [4- (phenylmethyl ) -1- 
5 plperazinvll ethyl] -lH-lndole-2 r 3-dlone 

Following the methods of Examples 96 and 97 ^ 5^- 
(bicyclo [2.2.11 hept-2-yl ) -spiro [1^3 -dloxolane-2 , 3 ' - 
[3Hlindoll-2'{l'H)-one was converted Into 5*^- 
(bicyclo [2.2. 11 hept-2-yl ) -1 ' - [2 - [4 - (phenylmethyl ) -1- 
10 piperazin^ll ethyl 1 -spiro 3-dioxolane-2 , 3 ' - [3HI - 

indol]-2' (I'H) -one and thence into the title compound. 

Ntor {CDCI3) 183.9, 158.4, 148.6, 143.4, 137.3, 
137.0, 129.3, 128.2, 127.3, 123.5, 117-5, 110.0, 62.7, 
54.5, 52.8, 52.7, 46.4, 42.7, 39.0, 37.7, 36.8, 35.9, 
15 30.3 and 28.6 ppm. 

Dihydrochloride^ m.p. 242-245*^C (dec), 

BXAHPLB 99 

1.3-Dihydro-5-phenyl-l- [2- [4- (phenylmethyl) -1- 

20 piperazinyl] ethyll -2H-indol-2-one 

The compoiind of Exan^le 97 (400 mg) , ethane-l,2-di thiol 
(100 mg) and p-toluenesulphonic acid (500 mg) in 
glacial acetic acid (10 ml} were stirred at RT 
overnight.. !rhe mixture was evaporated to dryness. The 

25 residue was treated with aqueous sodium bicarbonate and 

extracted with dichlorome thane. The extracts were 
washed, dried and evaporated to give l,3-dihydro-3,3- 
ethyl6nedithio-5-phenyl-l- [2- [4- (phenylmethyl) -1- 
piperazlnyll ethyl] -2H-indol-2-'One . 

30 To this product (500 mg) in methanol (13 ml) and 

tetrahydrofuran (4 ml) was added nickel (IX) chloride 
hekahydrate (1.6 g) . The mixture was cooled to 0°C and 
after 5 minutes, sodium borohydride (760 mg) was added. 
After a further 30 minutes at 0*^C, the mixture was 

35 filtered through a pad of Celite* The filtrate was 
evaporated to dryness. The residue was dissolved in 
methanol (30 ml), 3M hydrochloric acid (20 ml) was 
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added, and the mixture was heated tinder reflux for 2 
hours. The methanol was removed under reduced pressure 
and the remaining aqueous solution was basif ied by the 
addition of saturated agueous sodium bicarbonate. The 
5 mixture was extracted with dichloromethane . The 
material thus obtained was imrif ied by flash 
chromatography to give the title compound. 

Ntar (dg-acetone) 175.5, 145.7, 142.3, 140.1, 136.1, 
130.2, 130.1, 129.4, 128.1, 128.0, 127.8, 127.5, 126.9, 
10 124.4, 109.9, 63.9, 56.3, 54.6, 54.4, 38.7 and 36.4 
ppm. 

Dihydrochlor ide , m.p. 256-258^0 (dec). 

EXAHPItB 100 

15 5" (Bicvclo [2 .2 . llhept-2-vl) -1, 3-dihydro-l- r2- ^4- 
(phenylmet hyl) -l-piperazinvll ethvll -2H-indol-2-one 
Following the general method of Exanq^le 99, 5- 
(bicyclo [2 .2 . llhept-2-yl) -1- [2- [4- (phenylmethyl) -1- 
piperaKinyl]ethyll-lH-indole-2,3-dione was converted 
20 into 5- (bicyclo [2.2. l]hept-2-yl) -1, 3-dihydrO'-3 , 3- 
ethylenedithio-1" [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -2H-indol-2-one and thence into the 
title compound. 

^^C Nmr (dg-acetone) 174.8, 143.2, 141.7, 139.5, 129.6, 
25 128.8, 127.5, 126.6, 125.5, 124.0, 108.6, 63.3, 55.8, 

54.0, 53.8, 47.7, 44.0, 39.7, 38.0, 37.4, 36.4, 35.9, 
31.0 and 29.3 ppm. 

Dihydrochlor ide , m.p. 253-254*^0 (dec). 

30 EZAHPLB 101 

5 ' -Methvl-l ^ [2- ri- (phenylmethyl ) -4 -piperidinvll ethvl ] - 
splro r 1 . 3-dioxolane-2 . 3 ^ - r3H] -^indol 1 -2 M 1 ^H) -one 
5'-Methyl-spiroIl,3-dioxolane-2,3 [3H] indol] -2' (I'H) - 
one (1 equivalent) in dry DMP (5 ml) was added dropwise 
35 to sodium hydride (3 eq[uivalents ) in dry DMF (2 ml) at 
O^C. After 20 minutes, a solution of 4-(2- 
chloroetl^l) -1- (phenylmethyl) piper idine l^^ochloride 
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(1.5 e<iaivalent8) in dry DMF (15 ml) was slowly added. 
!Ehe mixture was heated to 80''c, stirred at this 
temperature for 3 hours, and then left at RT overnight. 
The mixture was evaporated to dryness under reduced 
5 pressxire and the residue purified by flash 

chromatography to yield the title compound (53%) . 

Mmr (CDCI3) 173.1, 141.5, 138.5, 132.8, 131.8, 
129.2, 128.1, 126.9, 125.6, 124. 0^- 108.6, 102.1, 65.8, 
63.4, 53.6, 37.5, 33.6, 33.4, 32.1 and 20.9 ppm. 

10 

j fjxmtTX 102 

«;-MAhhvl-l- \2- yi- fphftnvlmg fchvll -4-pii)eridlnyll ethyl] z 
lH-indole-2 . 3-dione 

The compound of Example 101 (850 mg) in tetrahydrofuran 
15 (30 ml) was treated with 3M hydrochloric acid (17 ml) . 

The mixture was heated under reflux overnight, then 
cooled, and neutralised by the addition of aqueous 
sodium bicarbonate- The mixture was extracted with 
dichloromethana. Ilie extracts were washed, dried and 
20 evaporated and the residue was purified by flash 
chromatography to give the title compound. 

Ntar (CDCI3) 183.9, 158.1, 148.6, 138.7, 138.4, 
133.5, 129.2, 128.1, 126.9, 125.8, 117.6, 109.9, 63.4, 
53.6, 37.9, 33.7, 33.3, 32.1 and 20.7 ppm. 
25 Hydrochloride, m.p. 195-197*'C. 

Following the general methods of Kxanples 101 and 102 
and starting from the appropriately substituted spiro 
[1, 3 -dioxolan6-2 , 3 ' - [3H1 indoll -2 ' ( 1 'H) -one, the 
30 compounds of Examples 103 and 104 were prepared. 

EXAMPLE X03 

«;-MAfchQxv-l-rg-ri-fphenv lmethvl)-4-piperidinyl]ethyll- 

lH-indol&>2 .3-dione 
35 l^C mr (CDCI3) 183.7, 158,0, 156.3, 144.5, 138.3, 

129.0, 128-0, 126.8, 124.4, 117.9, 110.9, 109.6, 63.2, 
55.8, 53-4, 37.8, 33.5, 33.2 and 32.0 ppm. 
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BZ»HPLE 104 

5-Cyclohexyl-l- [2- ri-(pheK.vlmethyl) -4-Dlt>erldlnvl] 
ethvll -lH-lndole-2 . 3-dlona 

Nlnr (CDCI3) 183.8, 158.3, 148.7, 143.9, 136.8, 
129.5, 128.2, 127.4, 123.6, 117.7, 109.8, 62.9, 53.2, 
43.7, 37.8, 34.2, 33.5, 33.0, 31.4, 26.6 and 25.8 ppm. 
Hydrochloride , m.p. 211-213*^C. 

EXAMPLE 105 

1, 3"Dlhydro-5-methyl-l- [2- Tl- (phenylmethvl) -4- 
piperiainyll ethyl] -2H-lndol-2-one 

The compound of Example 102 was reacted according to 
the general method of Example 99 to give the title 
compound. 

^^C Mmr (CDCI3) 174.6, 142.0, 138.3, 131.4, 129.1, 
128.3, 127.9, 126.7, 125.2, 124.6, 107.8, 63.2, 53.5, 
37.6, 35.6, 33.7, 33.5, 31.9 and 20.9 ppm. 



EXAMPLE 106 

1, 3"Dihydro-5-methoxy-l" [2- [1- (phenylmethyl) -4■ 
p^peridinyll ethyl] *-2H"indol-2-one 

The compound of Exeui^le 103 was reacted according to 
the general method of Example 99 to give the title 
compotind. 

^^C NtarCCDClj) 174.2, 155.5, 138.2, 137.8, 129.0, 
128.0, 126.7, 125.9, 112.0, 111.8, 108.2, 63.2, 55.6, 
53.4, 37.6, 35.9, 33.7, 33.3 and 32.0 ppm. 

SXAHPLE 107 

5-Cycloh exyl-l, 3-dihydro-l-- [2- ri- (nhenylmethvl) -4- 
piperxdinyl] ethyl] "2H-indol-2-on6 

The compound of Example 104 was reacted according to 
the general method of Exai^ple 99 to give the title 
compound. 

"c Nmr(CDCl3) 174.8, 142.4, 142.3, 138.4, 129.1,128.1, 
126.8, 125.8, 124.7, 123.1, 107.9, 63.4, 53.6, 44.2, 
37.7, 35.9, 34,8, 33.9, 33.5, 32.1, 26.9 and 26.1 ppm. 
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Following the general method of Example 1 and using the 
appropriately substituted aniline, the compounds of 
Examples 108 to 111 were prepared. 

EXAMPLE 108 
5^Cyclopentyl-lH"indole-2 , 3-dlone 
M.p* 138-140^C. 

"c Nmr {CDCI3) 183. 8r 160.2, 147.5, 142.7, 137.8, 
124.0, 117.9, 112.5, 45.1, 34.4 and 25.3 ppm. 

£XAMPX£ 109 

7-Cyclopentyl-lH-indole-2 , 3-dione 

Mtaor (CDCI3) 1.5 - 1.9 (6H, m), 2.1 (2H^ m), 3.0 
(IH, m), 7.05 (IH, t), 7.45 (2H, m) and 9.0 (IH, br s) 
ppm. 

EXAMPLE 110 

5-Cycloheptyl-lH*indole-2 , 3-dione 

Itor (CDCI3) 1.5 - 1.9 (12H, m>, 2.65 (IH, m), 6.85 
(IH, d), 7.4 (IH, dd), 7.45 (IH, d) and 8.6 (IH, br s) 
ppm. 

EXAUFLE 111 

7"Cycloheptyl*lH»indole-2 , 3-dione 

Mmr (CDCI3) 1-5 - 2.0 (12H, m) , 2.65 (IH, m) , 7.05 
(IH, t), 7.45 (2H, d) and 8.6 (IH, br s) ppm. 

Following the general method of Exan^le 3 and using the 
appropriately substituted lH-<indole-2|. 3-dione, the 
compounds of Exaiz^les 112 to 114 were prepared. 

EXAMPLE 112 
5-Cyclopentyl-l^ 3 -dihydro-2H-indol-2-one 
% Nmr (CDCI3) 1.5 - 1.9 (6H, m), 2.05 (2H, m), 2.95 
ilHr m)r 3.55 (2H, s), 6.8 (IH, d), 7.1 (2H, m) and 8.6 
(IH, br s) ppm. 
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EXAMPLE 113 

5 "Cycloheptyl -1,3 "dlhydro-2H-lndol -2 -one 

Nmr (CDCI3) 1.5 - 2.0 (12H, m) , 2.65 (IH, m) , 3.55 
(2H, s), 6.8 (IH, d), 7.05 (2K, m) and 8.0 (IH, br 0) 
ppm. 

EXAHPX.B 114 

7 -Cyclohepty 1 -1,3 -di hydrO"2H- indol -2 -one 

Ntar (CDCI3) 1.5 - 2.0 (12H, m) , 2.65 (IH, m) , 3.55 
(2H, B), 6.95 - 7.1 (3H, m) and 8.4 (IH, br s) ppm. 

EZAHPLB 115 

l,3-Dlhydro-5-(l-pyrrolldlnyl)-2H-indol-2-one 
2-Methyl-4-(l-pyrrolldinyl) -aniline was converted into 
the N-(tert-but03cycarbonyl) derivative and thence into 
the title compound using the methodology of R.D. Clark 
et al. Synthesis 1991, 871-878. 

^^C Niar (dg-DMSO) 175.7, 143.8, 133.1, 126.7, 110.0, 
109.4, 109. Ir 47.8, 36.2 and 24.7 ppm. 

EXAMPLE 116 

1 , 3 -Dihydro - 5 - (1 -piper idinyl ) - 2H - indol -2 -one 
The title compound was prepared from 2-methyl-4-(l- 
piperidinyl) -aniline using the method of Example 115. 
M.p. 154-156*^C. 

Ntor {CDCI3) 177.8, 148.3, 136.2, 126.2, 117.0, 
115.4, 109.9, 52.6, 36.7, 25.8 and 24.0 ppm. 

EZAHPLB 117 

5-Diethylamino-l,3-dihydro-2H-indol-2-one 

The title conipound was prepared from 4-diethylamino-2- 

methylemiline using the method of Example 115. 

M.p. 122-124^C. 

% Nmr (CDCI3) 1.1 (6H, t), 3.25 (4H, q) , 3.55 (2H, s), 
6.6 (IH, dd), 6.75 (2H, m) and 9.0 (IH, br s) ppm. 
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CLAIMS 

1. A conq^ound having the general fonodla (1) 



PCr/SE92/00873 



10 



35 



0> 



(I) 



wherein: 
n is Ir 2 or 3; 
15 p is 1 or 2; 

q iff 1 or 2; 

X represents one or more snhstituents independently 
20 selected from hydrogen, lower alkyl, aryl, aryloxy^ CN, 
lower alkoxyr halogen, hydroxy, nitro, trif luoromethyl, 
alkylsulphonamido r 

NHCOR where R is lower alkyl or aryl, 
^1^2 ^1 ^ ^® independently hydrogen or 

25 lower alkyl or together form a ring, 
CO2R where R is lower alkyl, 

or cycloalkylf cycloalkenyl or bicycloalkyl either 
optionally further substituted by lower alkyl; 

30 Y is CO or CR3R4 where R3 and R4 are independently 

hydrogen, lower all^l, lower alkoxy or together form a 
cyclic acetal; 



Z is N or OH; 
W 



and 




represents an optionally substituted 



phex^l or cyclohexyl group/ wherein 
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W represents one or more sxxbstituonts independently 
selected from hydrogen, lower alkyl, lower alkoxy or 
halogen; 



stereo and optical isomers and racemates thereof where 
such isomers exist, as well as pharmaceutical ly 
acceptable acid addition salts thereof and solvates 
thereof; 

with the provisos that the compound wherein n=l, p=l, 

W 



qsl, X=H, Y=CO, Z=N and 




= unsubstituted 



phenyl and the conqpound wherein xx-2, p=l, q=l, Xs=H, 

W 

Y=CO, Z=N and I = 4-chlorophenyl are excluded. 



2. A compound according to claim 1 having the general 
formula (2) 



W 





(2) 



wherein. Z=N and p, X and W are as defined in claim 1. 



3. A conqpound according to claim 1 having the general 
formula (2) 
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15 



25 



30 



W 



wherein Z=CH and pjr X and W are as defined in claim 1. 

4* A conxpound according to claim 1 having the general 
10 formula (3) 

W 



0> 



^ ^ (3) 




wherein Z^K and p, X and W are as defined in claim 1* 

20 5. A coiDpound according to claim 1 having the general 
formula (3) 



(3) 

wherein Z=CH and X and H are as defined in claim 1. 

6. A compound according to any one of claims 1-5 
wherein the X substituent is at the 5-position* 



7* A compound according to any one of claims 2-6 
35 wherein 
P is 1/ 

W is hydrogen or F, and 
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X 1b lower allcyl, lower alkoxy, cycloa].3cyl, F, aryl/ or 
^1^2 ^^^^^ ^1 ^2 independently hydrogen or 
lower alkyl or together form a ring, 

8* A confound according to claim 7 wherein 
W is H or 4-F, and 

X is methyl, ethyl, methoxy, ethoxy, to C^^ 
cycloalkyl, F, aryl, especially phenyl, or 
especially 1 -pyrrol idiziyl or 1-piperidinyl, 

9. A compound according to claim 1 consisting of 

- 1, 3-Dihydro-5-methyl-l- [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -2H-indol~2-one, 

- 5 -Cyc lohexy 1 -1,3 -dihydro - l- [2-[4 - (phenylmethyl ) - 1 - 
piperazinyllethyl] -2H-indol*-2-one, 

- I, 3-Dihydro-l- [2- [4- [ (4-f luorophenyDmethyl] -1- 
pipera z inyl J ethyl ] - 5 -methyl - 2H- indol - 2 -one , 
5-Cyclohexyl-l, 3-dihydro-l- [2- [4- I4-f luoro- 
phenyDmethyl] -1-piperazinyl] ethyl] -2H-indol-2-one, 

- 5-Methyl-l- [2- [4 -(phenylmethyl) -1- 
piper az inyl ] ethyl ] - IH- indole-2 , 3 -dione , 

- l-[2-[4-[(4 -Fluoropheny 1 ) methyl ] - 1 - 
piperazinyl] ethyl] -5-methyl-lH-indole-2, 3-dione, 

- 5-Cyclohexyl-l- [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -lH-indole-2, 3-dione, 

- 5-Fluoro-l- [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -lH-indole-2, 3-dione, 

- 1, 3-Dihydro-5-f luoro-1- [2- [4- (phenylmethyl) -1- 
piperaz iny 1 ] ethyl ] -2H- Indol -2 -one , 

- l,3-Dihydro-5-phenyl-l- [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -2H-indol-2-one, 

- 1, 3-Dihydro-l- [2- [4- (phenylmethyl) -1- 
piperazinyl] ethyl] -5- (1 -piper idinyl) -2H-indol-2-one, 

- 5-Cyclohexyl-l, 3-dihydro-l- [2- [1- (phenylmethyl) -4- 
piperidinyl ] ethyl ] -2H- indol -2 -one 

and pliarmaceutically acceptable acid addition salts or 
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solvates thereof. 

10. A process for preparing a compound according to 
any one of the preceding claims hy 
5 (a) reacting a compound of the general formula (4) 



k-(CHj^ 



10 



15 



30 



35 




(4) 

wherein Zr p ^nd q are as defined in claim 1 and 

Hal is halogenr 

with a compound of the general formula (5) 



20 I 

H (5) 
wherein X and Y are as defined in claim 1, 

25 or, in the case where Z=N, by 

(b) treating a compound of the general formula (5) 



€0- 



I 

" (5) 

wherein X and Y are as defined in claim Ir 

with a Ij. (n+1) -dihaloalkane to obtain a compound of the 
general forxoula (6) 
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25 



30 



35 



Hj— (CHj]^ Hal 



(6) 



wherein X, Y and n are as defined in claim 1 and Hal is 
halogen, 

10 and reacting the confound of the general formula (6) 

with a compound of the general formula (7) 



15 I^-/~^-iCHJ, 




wherein W, p and q are as defined In claim 1. 
20 11. A compound of the general formula (4) 




(4) 



wherein Z la N or CH, Hal is halogen n=p=qal and W=Me, 
OMe or F 

w 

°' // I *\ =cyclohexyl, with 

the proviso that the coinpound where Z=N and 
= 2-methylphenyl is excluded. 



12* A compound of the general formula (5) 
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€0- 



wherein ^ 

X is cycloalfcylr cycloalfcenyl or blcycloalkyl, either 
optionally further substituted by lower alJcyl or X is 
-tf'^"^CCH2)j^ where ns 4 to 7 

and Y is CH2 or CO or C i^^2^m w**®^® ^= 2 to 4/ 

with the proviso that the compound where XsS-cyclohexyl 
and Y=CO is excluded • 

13 . A phanoaceutical formulation containing a conq^ound 
havinsr the general forxmila (1) 



(1) 



wherein: 
n is 1, 2 or 3; 
p is 1 or 2; 
(Z is 1 or 2 ; 

X represents one or more substituents independently 
selected from l^rogen, lower alkyl, aryl, aryloxy, CN, 
lower alkoxy, halogen, hydroxy, nitro, trif luoromethyl. 
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allNYlsulphonajnidO/ 

NHCOR where R Is lower alkyl or aryl, 

w^®^© ^1 ^2 independently hydrogen or 
lower alkyl or together form a ring, 
5 CO2R where R is lower alkyl, 

or cycloalkyl, cycloalkenyl or bicycloalkyl either 
optionally further substituted by lower alkyl; 



Y is CO or CR3R4 where R3 and R^ are independently 
10 hydrogen, lower alkyl, lower alkoacy or together form a 
cyclic acetal; 




Z is N or CH; 

W 

15 

and represents an optionally substituted 

phenyl or cyclohexyl group; wherein 

w represents one or more substituents indepezidently 
20 selected from hydrogen, lower alkyl, lower alkoxy or 

halogen; 



25 stereo euod optical isomers and racemates thereof where 
such isomers exist, as well as pharmaceutically 
acceptable acid addition salts thereof and solvates 
thereof; 

30 with the proviso that the compound wherein n=2, pol, 
<I=1, X=H , 

w 

y=CO, Z=N and ^ l\ = 4-chlorophenyl is excluded, 
35 ViV 

as active ingredient, and a pharmaceutically acceptable 
carrier . 
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14 • A coinpound having the general formula (1) 



5 



10 




wherein t 
n is Ir 2 or 3; 
15 p is 1 or 2; 

<l is 1 or 2; 

X represents one or more substituents independently 
20 selected from hydrogen/ lower alfcyl, aryl, aryloxy, CM/ 

lower alkoxy, halogen, hydroxy, nitro, trif luoromethyl, 
alkylsulphonamido , 

NHCOR where R is lower all^l or aryl, 
NR^R2 where R^ and Rg are independently hydrogen or 
25 lower alJ^l or together form a ring/ 
CO2R where R is lower alfcylr 

or cycloall^l/ cycloalkenyl or bicycloalkyl either 
optionally further substituted by lower alkyl; 

30 Y is CO or CRjR^ where R3 and R^ are independently 

hydrogen, lower alkyl, lower alkoxy or together form a 
cyclic acetal; 

Z is N or CH; 



and 




represents an optionally substituted 
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phenyl or cyclohexyl group; wherein 

W represents one or more substltuents independently 
selected from hydrogen, lower alkyl, lower alfcoxy or 
halogen; 



stereo and optical isomers and racemates thereof where 
such isomers exist, as well as pharmaceutically 
acceptable acid addition salts thereof and solvates 
thereof ; 

with the proviso that the compound wherein n=:2, p=l, 
11=1, X=H, 



for use in therapy. 

15. A compound as defined in claim 14 for use as an 
agent for the treatment of conditions which involve a 
decreased cholinergic function, 

16* A compound as defined in claim 14 for use as an 
agent for prevention or treatment of cognitive 
dysfunctions . 

17. The use of a compound having the general formula 





(1) 
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wherein: 
5 n is Ir 2 or 3; 
p is 1 or 2; 
a is 1 or 2; 

10 

X represents one or more substituents independently 
selected from hydrogen, lower alkyl, aryl, aryloxy, CN, 
lower alkoxy, halogen, hydroxy, nitro, trifluoromethyl, 
alkylsulphonamido, 
15 NHCOR where R is lower alkyl or aryl, 

MR2^2 ^1 ^2 independently hydrogen or 

lower alkyl or together £orm a ring, 
CO2R where R is lower alkyl, 

or cycloalkyl/ cycloalkenyl or bicycloalkyl either 
optionally further substituted by lower alkyl f 

y is CO or CR^^^ where R3 and R^ are independently 
hydrogen, lower alkyl, lower alkoxy or together form a 
cyclic acetal; 

Z is N or CH; 

W 



and 




represents an optionally substituted 



phenyl or cyclohexyl group; wherein 

W represents one or more sxibstituents independently 
selected from hydrogen, lower alkyl, lower alkoxy or 
halogen; 

stereo and optical isomers and racemates thereof where 
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fiuch isomers exist, as well as pharmaceutical ly 
acceptable acid addition salts thereof and solvates 
thereof for the manufacture of a medicament for the 
treatment of conditions which involve a decreased 
5 cholinergic function. 

18^ The use according to claim 17 for the treatment of 
conditions such as glaucoma or myasthenia gravis. 

10 19* The use according to claim 17 for the manufacture 
of a medicament for the prevention or treatment of 
cognitive dysfunctions* 

20, The use according to claim 19 for the prevention 
15 or treatment of cognitive dysfunctions associated with 

ageing* 

21. The use according to claim 19 for the prevention 
or treatment of cognitive dysfunctions associated with 

20 conditions such as Alzheimer's Disease, Senile and 

related Dementias, Parkinson's Disease, Dovm's Syndrome 
and Huntington's Chorea. 

22* A method for the prevention or treatment of 
25 decreased cholinergic function by administering to a 

host in need of such a treatment a sufficient amount of 
a compound according to claim 1. 

23. A method for the prevention or treatment of 
30 cognitive dysfunctions by administering to a host in 

need of such a. treatment a sufficient amount of a 
compound according to claim 1* 
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